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(54) ELECTRODE FOR LITHIUM BATTERY, LITHIUM BATTERY USING IT AND LITHIUM SECONDARY BATTERY 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new electrode for a lithium 
battery, a lithium battery using it, and a lithium secondary battery. 
SOLUTION: This electrode for a lithium battery contains an active material 
to occlude and discharge lithium, and the feature is that noncrystal silicon 
or microcrystal silicon is used for the active material. 
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/ 

->y = ^*jH^fcw£*»i*4i-a y Am?thffim 

y = ^7K*£S"tr -refill *fc(±2 

Xri^ XigUHltfr*^ h/U<t S c h e r r e r (Dj&frb 

*5tt<5 5 2 0 c m-'iS^COt 0 — ^3£g(C*t1-& 4 8 0 c 
m-'iSflf^fcT— ^»*Jfc (4 8 0 cm-'e/5 2 0 c 
m-'iSflf) **0. 0 5^±T'fc>5C<!:£4#f&<b^6§it#: 

*i 2 — 4 co^-rna* i JKdisttco y ^ ? Ai/ifflm 

[M*xS6 ] y =5~^^WSl • 2&£iii-£?£#3fC££tr 
[M*il8] 0. OOlWait'^ 

iciest y ^ * 

3 ^wR-efcamtfJE i - 8 *h vm,a> i jsicfett*) y 
y»it'fc5: t t -tzsmm. 9 iciE«g<o y 7 $ 

[»*xsi 2] y^*i*£»ifc • ttta-r 

try f ^^Iffllli^ot, ifriEff^fCi: IT, « 

i«a*e>->y t t> 5 r tie 

1 3 ] W«E-> y 3 yfffl^, y =2 ^u** 
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2 

fcsc^&wa^-raB**! 0-1 2<m*-f;h,^iri 
in#*Ki 4] «r«e*>y => >»«*r«rt+* *fc* ? c 
T'#>^>is*rii 0-1 3m^*x*>iiitcfe$tcoy ^£ 

[M#xl 1 5 ] y a£p£M • ^ffi-T6f§^®^a 
try f^tiffl»^ot, flSIEafeKi: LT** 

/o t yf-^A^m 

16] y • ^m-r^fs^s^s- 

&Str»4SJ!r>y 3W^'>'J ^^s^fflv^c 

[tf^rii 7] mes/y =i>s»R^*«*±(cKtt^ 

nr^6It*rl9 — 1 6cD^-f;ft^l r ItCfSgcC7)y ?- £ 

[it *jii8] mzis»=>nK&* t^i^L-c 

7 ifciii 8tciagccoy ^^j^m^mmmo 
*«*v^y =^>-*7tf^^ B B 0 i/y 3^fe6VM*»*Ji9 

mm, 

Ra^O. 0 1-1 ixmX*3bZ>Zt$:ft'&t-tZ>m#lK 
10-1 4,R^1 7—2 0<Dl^tL^im^^.(DV ^ 

^-^iMiio - 

[It^il2 2] «HE*«*^<B«rfcSwt*r#»i: 
i-^>IS*JS2 ncEtt<7>y^^A«aiffl«ffi 0 

2 3 ] meMfB^«»Mfi-c«>« w t 

t i"65»*JS 2 2 IcifEi&cD y ^ ^ J^mtfiffl mffio 
[»*«2 4] mRMflc£A:f2ffiRXtS^*Bafi$ 
Ra^ % t CMlTRa ^ t <£>BB«£*T1- 

40 ^^<t^r1#m<i:i-^lfi*il2 1 -2 3<n\,*-Ttifrl «ic 

R a i:«asiJLJlI<^5p«jMIWS^. 1 0 0 R a ^ S coB8« 
^Wi-^^^^^mt-r>5fS^:il2 1-2 4<m>-fart> 

i iitcis^coy Am^mtio 

2 6 ] 17-25 (o^-rtt*- 1 *icia 
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3 

2 6 i^ia^co y ^m^iffl^^o 
lift** 2 9] ^mmTloifc^TBfjlEv'y n v^co 

Mf&zth, -<r>\?)tiEiz£r>xffimi' 1 ) ^ ^mm^tevt 
icftmzthxi^smm 2 s icisgw v ^ ^ A^^m 

So 

IS^cO y ^^ttftiffl^So 

[fn#*3 1 ] wi&mm&mmnw&cn&^mfcvt 

XthZ ^ k Zft'&t-t Z>sn*i%3 OMfBf&cT) Uf^M 

i*r-$>a: i^^^t6iiM2 6-31 o^rn 

nri^r < h^1#^<!:i-^If^rl2 6. 2 7, £/"zi;£3 

2 Miefeco y f- ^^rams. 

. [11**3 4] 11**2 6-3 3e/n-rH/M *{^£ 

~>y ^ vS^^^^^^tc^^^iS^^m^tc^oT 
m^o 

[tit** 3 5 ] meeftAM^ s iniBiK«»fts^P!] 

5tf** 3 4 (CfGgccO y -f - ■> A««iffl«ffi 0 • 

[it** 3 6 ] mfcis » ^ >-m%^ffitzmmfc<»f&ft 
jW£$clt^s;i k*w&t-tz>m#.i%\ 7-3 sm> 

[§!**3 7] y^^A*»jK-«cmr-6fS»K75^ 

^s*^5mm*±;^ttbn7ty^^A^^ms-c 

So 

[ 1***3 8] wnaSMi^i»^*rfiiic*jv^-c, 

#(w#|«£KT^>5^<t £4#f&<h -*-£!£** 3 7 1CI5K 

coy f^wm 

If ft** 3 9] mteWtin&$}iB&>fc<oittkn.x~BtiL 
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y f^MMltio 

»***4 o ] fti&&mz&\,*xiftunm(r>&mcw 

6ti**3 9iifc«w!/^*i*««uflttffio 
[1***4 i ] wimmmmM<r>wi!h&. rmmx-hz 

70 [1***4 2 1 »TfB**«c*ffi^Qflifb^dbtt*S»*4fc 

-e*>-5c<t^^s<t*r^iS*Ji4 lCBtwj 

rtiifflmSo 

[ft** 4 3 ] BuiSft^^^^±^^ ; ^^^^^ 
WmX$>ZZk&ft'&t1-Z>tM#tfi3 7-4 2<m>-fix 

[If** 4 4] ^IE^ixi^^mffi^y>JfM^ix 
Tl^*:i££»»<fc-f *»#II3 7. 3 8, Stfi4 3 . 

(cf2^<7) y ^ r> Amy&fflmSo 
[1***4 5] HuiaSHSd^ »^'}J*t<t&®)i>L< 

20 nmmfrzfcf&i-zmmmmwBm. mib^ ivb^ 

^-£1***3 7-4 4 i JlUiEtfe<7) y a 

[§***4 6] hmete*^ >y=»v, 
^m<t^6!S^il4 5(cis«ccoy ^«^A^Miffi^;ffio 

«<!:i-6«*Jl3 7-4 8cO^-f^>irI(Cl£«cC0ll^ 
^A^MlffimSo 

^<t-r6if?RJi3 7-4 8cov^n^ui(-ia^coy 

^^:«r«F»i:-r6a*il3 7-4 4 <7n>-fnrt> 1 rl(Cg£ 

ttcoy^^Am^ffimffio 

wiS:»»i:i--5»3Ril3 7 -4 4 eo^rttri* 1 *IlcfE 

[«*JS5 3] s(rE»j*^#ftK->y a^R-cfcs' 

r 4S:*lF«t+6lll*Jl3 7-4 4^^m^l*CIE 

«coy^^Am^^mfiio 

50 [111**5 4] l»IE»W«#IS*y^=^A(|JB-C 
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5 

^£ ~ <t£1#l&£-f <5fft:fciS3 7-4 4<7n*-fna»ixf 
&3C££#m<t^6!»*rK3 7-4 4 coi,*-f 1 *I 

i^iae<7) y ^ * At^ffl^g, 

[«#*5 6] MCM^\ *L -y^/K 

tf*L*'>*< <t fc llt^;^«F»tt5SI*«3 
7-55 (^^ftl^ 1 Jll-itEttco Df") MMtlio 
5 7 1 HufE*«»<7)*ffia$ Ra^O. 0 1 
- 1 nmX'&>Z-t&¥fi&t-f%tn$iiR3 7-5 6(Ol> 

[»*iS5 8] ne««*^il«^»>«Z^:«:tt{R^ 
rait*:ri3 7^5 7m*i a feA>li£(cKtt<o y^^^ 

[»*js6 oj. g»*Ji3 7 — 5 9co^-rn^^ 1 WcB 
ttco;;^^A««iffl«fiitciov>-c, iBIBWtLB*^ Mia 

TV^*;i<!:&4#«£i-5l»:#*l3 7-6 1 (D^TtL^l 

y^ 

«riEA«j6SBi#Ji 1-62 owf*^* i mctzm<»mm 
[isjRri 6 6 ] mmiEmtf • j&ih-sim 

[«*ii6 7] iifna3E«^y 

St LT^tf^ <t^4#mt"r5fi^rl6 4 ifc(*6 5 M 
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[flMWt 7 0 ] «iIE»R^s»llE*«*±«caH»^fi6& 

/o [»*«7ii mewR^AK^. cvDfe, 
i*»»<ti-6»**7 oicte^^-^mMi^miio 

{ipf**l7 2] iWE*«(W«-tw*aB(cDfliQ«:irL-c" 

r-*)5: ££4«S£1-S»#*I7 2(c|5^cor^m&^ 

*JI6 8- 7 3<ov^i"ixA*i xiicis«coz:fta«ifflS 

7 5 ] mCi«R^K«iRj|i(c J: 9 , MCfiC 

oT«HB»R^tttt«c#«l*ixTrr^ c £ 

if Jfcil 6 8- 7 4 <7H vfjxd* 1 rKcfSgtcOZl^mMlfflm 

file 

[s»*xi 7 7 ] ffigeff R*; > y n >»r r-*> 6:^ 
«F»ti-6M*JS6 8-7 6coi>-rn^»i «^!B*6coz: 

[»*js 7 8 ] me •> y = ^mm^&K^ y 

*xl7 7lcf5^(or:^li;Miffim^o 
[M*«7 9] (ttlE»R*«y/^ = *^»R-C*>6w 
^$r^i:t 5!^*il6 8- 7 6 WTtltt* 1 iKciafi 

IW**8 0] (»IB^-m->A»Rd«**Ky/u^ 
^ ^7 A»Ri yn^n r> a»Rt-*> 6 r £ £ 

^m<t-r6f§*ii7 9(ciG^<^r^a?i!ifflii:® 0 
[«*«8 i] mumm,mmmx&z>z.tzw&k 

m#JS8 3 ] »*JI6 8-8 2 covvf 1 Jl(C|E 

50 |w«ife)fi^fc:t s ^&m?teo 
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[M#iS8 4 ] iftESffi#-&«facDiEffi&t//3:fc 
iMUST-fc* Z k ttW&t 8 3 lC|E«cO~ft 

[If *JI 8 5 ] ffifS - - ftHttlT* 

ls**i s 6 ] #ria#**«jf zL&a?fe?)s y * a - 

(S»*Ja8 8] MfiiS^B^<7)^^^{CHutE^ B B B^m 
*^EBL-CV^wtSr**i:i-<5»**8 7 icEtt^ 

znxi^zk&n'&k-tzzmms 7$.tzn8 sicts 

JW»*IIB»L MIB&L IVBR&tfVBfleOTc*, & 
fi^bftf&*t\,X\,*ZZ£&$rfo±'t%m#T%3 7-8 9 

lit'fe^: «h$r4#^,ti-6lS5Ril9 oKEttoy 

[I»#JI9 2] ftflETcSf y = VT*fc*w££r4#» 

[W#il9 3] ffiR#*K«*ri***££trw£*:» 
m<hi-^>Ii^Jl8 7-9 2coi>Ttb^>liIlZfSSt<0';^ 

r-fcs w^^r^a^-r^mjftxss 7-9 3^>t^i 
[«*Ji9 6] m&&m-$km,frx'&%^kzw&t 

i-<51t#rl9 4 £fcfi9 5(cE&<^>y f^tMt 

So 

[»*«9 7] »TIB*«**^ -**VK 

i^x, * y 7"fy, *>-*/k sows 
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[it *xi9 8 ] sfH2««*±^iiafriafit5<o*ffias 

Ra^O. 0 1 - 1 m mX&ZZk&W&t-tZtm^ 
9 4-9 7CO^-fix^UiI(wfa^coy 

So 

[ii*ii9 9] rnite.mn.mmmxhi>zk^w»k 
i-*ff#*i9 8»cis*fe<oy ^*>j*mi&m&mo 

imxm 100] tftEffljs^5««»fsr-*>s z t 
'&ki-z>m*f&9 9icis®coy^^Am?&^^;So 

ion Htiismm^^fciiHfitss^o^sa 

t6: ££#«£i-*»#ri9 8-1 0 OtfH^-f l 
iltcfStScoy^^ASy&fflmffio 

102] #iiE*«*i^jiBnse»«^ffifi 

$ R a ^^Oim^^^S/^ l00Ra^S(O| 
«&*Tt- 6 £ <h &&'&k-t 611**19 8-101 cov>-f 

[it ^ii 1031 it* 1 ! 96-102 coi^-r 1 il 

- [M*JS 10 4] mifEWllgcoff^*rfi](c*5V^r. '>fc 
< k i>&&(» i/2Kif)»»^ 1 HfFfEWLglZ J: oT 

tt^tc^Pi^n-ci^z^^^^-rsii^rii 0 3t; 

***t5Z t«:#»t1-*BI*Jll 0 3^tlii 04t: 

30 [If #31 10 6] *«C««I(C*3V^TBafEe«5K»K^ 

fe*t(z»ffi$ix-ci^a*^i o 5lcf2ic<7)y f^l 

10 7] fini£fS^ff»^fficO0D£j^>, T* 
■ t?fc6****B<bDfliaic»J4:Lrv^6n*qil o 6 

10 8] ffilB*!E**ffi«0Iuii£bOifli«f|5^«l* 

[Mf*Ji 10 9] #jEt£ttffl»co±*tt^3JtL^$r«t^ 
fc?K#t-e*>^r d:S:»»i:i-4IJI*Jll 0 3 - 1 0 8^ 

[IS^Jfi io] fflE^tti^, *Sktt*Fic^«>^j« 
£tlX\,^Zk%W&k-tZ>tmt&l 0 3, 1 0 4, * 

feiii o 9iciE«ccoy ^^^m?nifflmSo 

[If>RiIl 1 1 ] iS#*Il 0 3-11 0<D\,^-rtx^l 
50 (WESttftWK^Off^^miclSocsftttaiRiKJz 




9 

[M*H 1 2] «rtEl&?fi«««c7) ? *IlE*«»^®cO 

[»** ii3] Mnes«it*mcMefli«flcoi«» 

(»*igl 1 4] S**JS8 7-11 3cDvW*ia*l 1 
<s y -f-* J*««lo 

[2»**Il 1 5] SS**R8 7 — 11 3<Ot^tlX>^l Jl 

[W*igl 1 6] miEiE«*sy • ^i±S^I 

1 1 5lcKttcO!^*Artfc««u 
[»*« 117] tfriEIEffia* \) f*A««ftft«:S 

y^* 

i 8] D^^ju^p^^ * acw-rs y 
[s»*«i 19] y^*A&««- *a-*-5y^*j* 

[W**l 2 0] SME#*SA->y fctt ifflfE»*£ 

[»**si 2 i] «rE»afi«>y ^^^^fefts*^ 

X*Mal#r*-<^ h/U£ S c h e r r e r (7)5£ 
7i>b^ttl^n'5^r B ^<b LT 0. 5 nm£X±.X&>ZZ 

[IS^rli 2 2] mEttttAi^y 3^7vyM» 

WlCiott^ 5 2 0 c m-» jffl*<7>e— *»£tC*r-fS 4 8 
0 c m" 1 i£i*<7>fc:--*3*KJt (4 8 0 c m" 1 i6<*/ 5 2 

it**! 119-121 co^-f na* i iitcis«co y ^ ^ a 
i»*jsi 2 3] y^^ASrftjK-jska-rsyf-^A 

[bb*:jii 2 4] yf^^M-ratayf^^ 

[ftMl 2 5] **ai«^0. 0 0 1 -hT* 
«k*r«HS£-r5»*xil 2 0. 1 2 3Sttti2 
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10 

4 <m^na* i micia^ y ^^mayE^ii^ft, 

[If*ili 2 7] 7K*«r^tr#fefi'>y 
->y a^SJMSrfflt^y-^^^aftfflttffiS^Ko 

[W**I 12 8] »j*A->y ay^ft^i/'J 
[»*H 2 9] *fg£^tr^B B 8^y 3^645 
70 [M*«13 0] 19**11 1 8- 1 2 5*Mr*iMXJM 
*rll 2 6—1 2 9Ol>-rtt^U^tCiE«c0^y 

[19**11 3 1 ] VT<>J**:»Rm • 3ftffli-6»»**e>- 

neMfRK t * z> ttm*b ^ * # 

20 [19**1 13 2] mettMK^>£i79 iciWIB*** 

[if **I 133] nettAMK^ft/h^ttAtt^^* 
ric$nrt^wi^»tt6«*«i 3 i ifciai 3 

2 (cis^co y AlMlM^fo 
[ 19**1 13 4] BftlESAS«&t//ifctt«rE^A 

»*»b«*StbT^^r tSr»«i i-5S»**l 3 1 - 

i 3 3^v^n7)»i^icE^y^«>Aflijfeffl«ffifs«i 

So 

[01*11 3 5] BME5c**«, *>y=»> s y/u 

[it*i 13 6] «hbtc*^-> y 3 yt'*>i: t 
^ »t-rs«*Jii 3 4tciB«coy-? 1 ^ Aiiffliffifi&^ 

So 

[»*1 1 3 7 ] «Ha#Aft«*3i***S:«trw i S: 

^ia<h-r6ii*ii 131-13 6<7H>-rfta*i Jitcia«c 

[M*xii 3 8] «HE»»K^S«±lc»jastufc» 
BlT'^6^i:$r#^^-r^ft*il 131-137<n^f 

3 9] 7-62, 68-82. & 

1)596-1 1 3CD^-f*U7^1 iI{cfefecoy ^^^IBMlffl 
50 &m\C&\,*X % lHE««*tf>3l«i!l*3ftS3. 8 2N/m 
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// 

X&*> 0 

M^?l«ttJK (N/mm) =«S(*:«-»cOiefiffl«S 
(N/mm 2 ) xm^ftc/W^ (mm) 
[I»*xl 14 0] «*« 17-62. 6 8-8 2, S 

^96-11 z<n\,*TM*i*&[cmm<nyrt?j*vttim 

HflEtt«fMO§|«3ftKrt5 7 . 4 4 N/nimWK-*)5 r. 

*«*0§|5S5SiS (N/mm) =*«**t»<7)|Sfffi«S 
(N/mm 2 ) xMfr^ (mm) 
14 1) RMiEm^;«s:^l?^(cJti-5^IE-> 'J 

=3 >Mig£fci±itaE?£4Mi<ow:*oM;ds o . 19 wit- 

*>5r ti--5»3ftili 3 9 £tii* 1 4 0 (^lEgc 

[fit**! 14 2] fflia«ttfl:oi?^.«c»i-6mtE'> "J 
= >S»JRi^tt#iffiffifeK(7>J¥^L<7)M:^s o . 10 «TT- 
fo 3 r££r#»<fc 1 3 9*fcttl 4 OlcfStt 

[ft#*S 14 3] flt*iS 17-62, 6 8-8 2, S 

096-113 em ^tn^ i Jitcfsgcco y ^ j±mmm 

tni&m&^^Wtfefe fc 1 . 1 2 N/mmW Jl"C*>£ ~ > 

««*co§l3S5fiJS (N/mm) =««fls«-»^Wrffi«^ 
9<7)3I3I&£ (N/mm 2 ) Xj|«flC(75/5^ (mm) 
im#t& 14 4] If 17-62, 6 8-8 2, S 

cO*fl:*cO§|5S»je^ 2 . 18 N/mm^lt'fci: £ 

*«*<7)§|5S»;K (N/mm) =ft«*tt»*CO»fffiS|^ 
0«O5l«»£ (N/mm 2 ) X*«ftWJ5^ (mm) 
[»*«14 5] fff^ill 7-6 2, 6 8-8 2, ^ 
09 6-1 1 3cOV>-rtt7i>^irI(C|S^COy^^i,®Mlffl 

<^*«<*cO§l3g3ftKa?4. 2 5N/mmWJ:t'$)a:i: 

*«l*C0§|«5*Jff (N/mm) =*«»tt^<7)KlrffiaiS 
■J*>5I«S*S (N/mm 2 ) Xi?^!^. (mm) 
Hft#iSl4 6] fffjfcil 1 7-6 2 , 6 8-8 2, S 

09 6-ii 3ov^>i tiicEficcoy ^.AfBftiJf] 




(7) 2002-83594 

/2 

[fibril 4 7] IfjRiI 1 7-6 2, 6 8-8 2, S 
09 6-1 1 3<m^nriU^(Cf5i£coy ^Am&ffl 

SttfCcOJ¥*cotfc#0. 0 9 8£im5: k&W&k 
14 8] »**f 1 7-62, 6 8-8 2, & 

09 6-1 i 3<n^-f*Lri»i micfe^oy ^Am&ffl 
HME*«*^^uJti-6SrE-> y => vMEifcttffiE 
6 y f ^Mifflii, 

[Sf#*Ii 4 9] y^*A<n®jg - ttfflicJi'JiHB • 

nxss *■ a s& «»nsi£ ft miwi: jbj* l m g t , 

WEftffi«a*c05l5g5iS^3. 8 2N/mmWiT'Jb 

if^^liM (N/mm) =*«fc»»tf>Wffi«y* 
OcO^lflH&S (N/mm 2 ) X^m^COl?^- (mm) 
[IS*iSi5 0] f»Eftffi««l*<05l«**J**7. 4 
4 N/mmait'*)6:^#ISi:t 491: 

[H*n 151] Rtitamm^o/?^ic*t-r6BfjiEfs^ 

SIS*JI1 4 9if;lil 5 0«cE«c^y^^^-ft« 

unxm 15 2] HuE*«»:^w:^.^a-r<5«jEefe 

6S**«1 4 9£3tf*l 5 O(CEttcT) y ^r>A-J^li 

ftHo 

[1***11 5 3] ^r^A« • * 

tflESfcRWBtcoff* i M mfcfc "J oftfii*m^co^|?l 
1 2.N/mm£JL±-C*>5wi€r«F»<ti-6 y 

mmfcmi&fefe (N/mm) =«a*ttJH-<nwfffi«^ 

»!<7>5I«*S (N/mm 2 ) xltM^ (mm) 
[IS*iI15 4] y ^^Acnp^jS • ^aicJ: • 

50 T, ^iEfS^S»R<7)l?^ i nm&tL*)(r><&mMm&<n 
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Mfr^^l^M <N/mm) 

(N/'mm 2 ) xjftftfrWJS^. (mm) 

[»#JSi 5 5] y^^Acop^jg. ttffllcfc'JBKK • 

»9<7>3I3S3£* (N/mm 2 ) x ftftfttaJV^ (mm) 
[»#igi 5 6] »J^*Aeo«jK- j»ffltcj:ij»« • 

[»*ja 15 7] y • SfcffllcfctfiMB • 

ifc^O. 0 5 «T-Cfe5 : i t5 'J f ^Sitl 

15 9] jinffi:£i&mm#cOfl6M£ R a 
.0. 0 1-1 MmT'fc5wt*ft«^mi*Sl 4 9 

-15 8 cot Wixfl* i *IlcE<ftco 'J ^ £ All^lio 

16 0] SftlEftffi*«#^fflfST-*>«> t £ 
5 iff#*Il 4 9-15 9<7)V^i"iXd^lJUcE«t 

161] meffiis^««<H(s-c^d r <t fe» 

»£i-<5i»**Il 6 OI^IS^tcOlj-^^A-^mMio 

6 2] WKJS»KWK^->y =*>*fctt** 

4 9-161 coi^-f nrt* 1 *RU:E«W yf 

(H*JI 16 3] Mte&ftKttJR*:, y = 
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HTCfcS * ^ <5 Iff ^l 6 2UEtt«0!/^* 

[If^rll 6 4] HuE*>y =>»Ht^, «C*£A->'J =3 

£fff#*I 1 6 3 twfEtt*) 'J # Mfti?io 
[iff** 16 5] iff** 17-62, 68-82, & 

U<9 6- 1 1 3<m>-f;ft,a*i q[UE«a>y f^^SM 
> y n > K £ lifSfeRMRd* * HQ Jl £ it L T ft« » 

®ft k mm t z> »fw» b&f&ztix^zztz 
lit ^ii 16 6] w\&mmmmtz<pmm<n&ft£ o 

[» **i 16 7] Huismm^^ffii^Dfldi^^^n 

[Iffjfcif 16 8] gHE*«**iEW*ffiftS R a ^ 
0. 0 0 1 — 1 v mitttO . 0 1 — 1 m mT'J>6: £ 
£&'&t-FZ>m# x &l 6 5-16 TM^-Ttlfrl 

[i»**f 16 9] !ffiEJS*lt*IBW s - * *SWS 

t~r%m$:i% 1 6 5- 1 6 8co^TiX75>i iI(c|5@co y 

[!iMi7o] m^mmm^y^^x-h^zt 

30 <5fff*ill 6 5- 1 6 9 <7Hvf;h,** 1 «CE 

[»#Jll 7 1] *«HE«fPp1B^«ar-*>S^i:«:#» 
^i-aifARil 16 5-17 OOV^fiX^l Jlt£fE<R(D y 

ia*jRi 7 2] vT<>j*&w.m. - tttai-sswK* 

b^-S+P-IB^Sa:^. K*Pfl«co±tCHftEfSftR»BSI^ 
[»3M(l 7 3] fflES«K3«R^^ CVD1 

y^^^-^m^io 

17 4] mE»»K*K*«, i/v=*>mm. 

jRT*foSC^Sr4*«ii-6iff*«l 7 2 1^1 7 31: 
lEte^y^^^zi^mMio 

[i»**i 75] mE->y =ivwHs^»«f B ^y = v 

50 WKifcli*Ml J ir>!J ^Mt'*)^: tZ&'&t~rz> 
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fg#if 174 Mi5^<7) y -r ^^"^m^io 

7 6] ^i2^P^^^r'^>^c<t^^m 

<t-t£if^ill 7 2—17 5cOV>1*iX/i>l*Il,:Efc<oy 

Ui^is 177] mfcmm,frfrffiiz<pmm<»tfft x 

t&$?'&t-tZ>m*m 17 2-17 6<n\,^tifrl rite 
[fff*rl 17 8] HulE*m*^^@{ctM]db^>^/*^ix 

72-17 7 cni^ti/)* i i&iz%zffi.(n v -r<y j+zLft-m, 

[ft^rl 17 9] Wi5*«**ffi<0^ffift$ R a a* 
0. 0 0 0 1 — 1 n mX'&>Z>Z\t 

.&&'&t-fZ>m*mi 7 2-1 7 8(0\,*?tlfrl ritCiE 

Ifl^iSl 8 0] flfrS5*«*^-y^ryuST-*>^^<k 
£^m<t^3fifjfcrl 1 7 2- 1 7 9 (nv^ftl^ 1 ^Il^E 

im&mi 8 i ] m*k<r>mm>ft t . &mm.tt<r>w\ffi± 
m&m 18 2] mtzmm,&fr&.mmT'$h*> - ^ 

Mi, 

ii^^ri 18 3] mz&mmfimfex-fo z>zt zwm 
t-tzm^ i 8 2;cis®^'j^^A-^^;?t!ifflm^o 

[ff^rll 8 4] Rf]fS^?S/)^^?g-e^6^<t^^ 

m^-rsii**! i 8 3 (cts^^y ^r>i,-&m?&fflti; 

So 

un^igi s 5] witzMm,ft<r>F\mK 'mmm^- 
8 1 — 18 4cm^n;^iii(cE&oy ^A-ftmrfe 

[ft#rf 18 6] Rtlf5^mf*(7)fSiiSCO^®m^ R a 
§S**I 18 1 — 18 5 (7)1 >fn?)^ 1 JStcEftco y ^ ? 

[»*xs 18 7] ffrfEfs^KWJM^s, y 3 ^mm*. 
tzte * ^»Bt*C*> a r <t t i- 6 w#ua l 

8 1-18 6<ov^;h,a*i^i£E«wy f^zstft 

•[«*jsi s 9] m&f^-v^mmtK #«y 

/U^-^A»MT^*^ <tSr»»ti--6W*jk 18 7C 

is* y ^ * a miio 
[St** 19 0] me&4toKi«K3»^^fl[^#r6]^« 



(9) ^Sfj 2002-83594 

/<5 

t-r^m^i si-is 9<ov*rna*i JiuEtt«oy 

19 1] HMES»K»I«coJ¥^^|fiiic*j^ 
t\ < t t>m*<?> 1 / 2 tJL±<7>85#7)>. JffiEWti 

1 9 OCES^'J ^^^"^m^lfflmfe, 
[lt*rl 19 2] wiESJix g #lWEffi&lIMl*tf>IBB« 

[ISjRrii 93] 1fttd.®tiatfmm&&?*3LTtz'&<n 

90-19 2^v^-rn^>i *itcie^co y ^-^ A-**fth, 

[l«#Jf 19 4] fiiJESJft @ T 
rll 9 0 - 1 9 2 cD^TtUh 1 *tU:E«c<0 y 
20 [If *JI 19 5] H»Ef£ttJt»K^*ffit-0!lia?l^dc 

90-19 4<nv>-rn^>i js(ce«c 
coy ^^^-^mMiffl^tSo 

ill 9 5lcEtt<7>y f^AIftSltfflSi, 
[It**! 19 7] RMEmm^cS^Dfldicoa^^ii^ 

#T-<fc*r 9 6l-E*oy^* 

30 AI^M^fe 

[M**I 19 8] ittEte:|*»#^±*#fc*&*tffc 

^«T*>6Ci:«:«F»t"r-6II*Jli 9 0- 1 9 7^^ 

^nr^6^<h^^iSi:-r6ft*Jii 9 0-1 9 sop 

40 [iS*Ig2 0 0] H#JSl8 1-19 90^fti^l 

[«*jf 2 0 1 ] >jf*At*i • ^m-rsfs^ics 
[is** 202] fftfcffim&nK&)^--<nnmfa£ 

[»*JI2 0 3] HflEiSlffi^*BaSRa355-tix^ti 
50 0. 0 1- Umt*6wit»fit6B*S20 1 
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Iis*ii2 o 4] &mmT'hzzt&ftmti-zm* 

112 0 1 -2 0 3(n\,^-ftif)* 1 iI{^i5Sc<7> »J -f-^i*— & 

Sli:fe«««JS-C*>6r < t4r^a<bi-Sif*Jl2 0 6 \c 
[|**iS 2 0 8] m*Jg 181-199^ *-T*ia* 1 

[l»*JS 2 0 9] g»*xl l 8 1 - 1 9 9 c/H >fn^ 1 

*TcoiEtS?^®©^*fifi)i--5 J: 9 I -S3: it hfot- 

flMEftllri*M#Jl 18 1 — 19 9 cOVv?\ft,/>> 1 iltClEtg 
[0 0 0 1 ] 
10 0 0 2] 

[«**>is«i is*. m$cmmmAs\c?tibtix\<^ y 

[0 0 0 3] ^fef§^«<!r LT'Jf^^I^fflV^ 

[ooo4] :nc^L, 3tt«^Riiw«*fk¥tt(w y ^ 
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lidState Ionics. 113-115, p57(1998)) 0 ~ix^c0 9 
ixTl^* (#FI¥l 0- 2 5 5 7 6 8 

[0 0 0 5] 
10 0 0 6] 

[S*JB£ft?fc^*fc*>co#fS:] *«W^te 9 » 1 eOJBffi 

ii. y^*j*£«jR-»avr*?£»si£^fry^*^tt 

[0 0 0 7 ] — J&IC X ~>y =i>Ji, ftfttt^iS^McJ: 

*j „ ^t^^y, SMS* ^ y = >\ *tt»->y = -- 
r#i&Br>y ^vj ^s->y =»^RcK*s B B B ^y 

V>-C^ e 3 B^tC^i-6 5 2 0 cm-'e^t'-^^ 

^^^Tfe^i^^^T, 5 2 0 cm 

cn f— * co psi Hgfft let* £H S ti 6 t co t? th 6 o 
tot, ««fi->y = 

30 nwtt^mifc s y = y&t^*8s > y = 

4 8 0 c m^iSfgcOt'— ?d**KWlCtftajS*L<£^. 
[0 0 0 8] ±Ecoj:9t-. *36W-*5ttS f^^ a H Q •> 

y^vj ten, #H'>y3^»S*'>y3^ 

[0009] JPftii/JayitiiftiBfiv/Jayi: 

0. OOll^mK-fc^ 7K^^Jgl4, 2&Y*:/ 
ff^ft (SIMS) lcJ:0jRI^-t"^Ct^T-#6. 

[0010] sb 1 co^ffiic*jtts»Sfivy ^v^coig 

fi««c^1^-< ^»4, Xi»Isl«f ^^<^ h/^t S c h e r r 
e r<DSa»fe*fflSiX*tt*ttS£ LT, 0»J^lI4*O. 5 
n m£l±.X'&>Z>o 

[001 1 ] Xi^[E]#r^^^ F/^Scherrer(0 

*a»fett»tt8Sr»m+*#fc»4, nm^i/vr/y? 
(UK, 0 *¥WfiRS9RS 1 3 1 
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[0012] iifSXJ&fHjtff*^ h/l^Scherre 

umxmmz &&&&&& b&&? Lt-aii^. * 

[0 0 13] |l«jbVt 4 »!§fi->!J = 

XD?-? ^ftytftyrlctelf & 5 2 0 c m-'ifiW^tr— ^ 
*«lC*fi-S4 8 0 c m-'iSflf^fcT— ^»fftfc (4 8 0 
cm- i e/5 2 0 cm- | i£|f) |± % 0*J^ifiO . 0 5 0, /0 

[0014] ^if^lC^fa 4 8 0 cm- 1 

iK**>fcr— *I4, 1 0 c m" 1 Sffi*>7 h+zzbtftob 
£ , a*9llt{:*tJ6t5 5 2 0 c m' 1 iiff# 
(7>f— 5 cnT'gJKv'^ ht6Ci d**P biX "CI * 
6o **5. 4 8 0 cm* , ^Of-^lt /n-K^f 

5\<~tte<. 5 2 0 c m"' ifif^CO f—^COfii^^ f— 
[0 0 15] ^1 O^ffitCfcl^T, #^ B B a >i; =>>-,&t>* 

S«_h(citfS $ it fc > y ^ ^»BSr-*> 6 r t i L 

[0 0 16] ^'^^ftt-Clt -> y ^^i^^-^a 

W*:i±\ cvd^, * y >-^i£, 30 

[ooi7] mi <r>mmz.i$\,^x^ m&t L-cKimf* 

[0 0 18] UTIi. «L -y*vK x 

£*>l.lflF£L<tt0. 

L<tt0. 05 — 0. 5/imt'$)6o tlt^Ralt 
0*ll££lte ( J I S B 0 6 0 1 - 1 9 9 4) ICS 

tbbtixte*) % Mx.tf*ffifi*tHcJ: 

[0019] iii«*co«g5fi$ r a (i, tsfoKimnm 

* t LTRaSt *>RB«fc*i-* z t Ll\, 

tt, 1 0 0 Ra ^S(r>m&*m-tZ> z b&»£ Lv\, m 

n\um<nw-mmms\t. (j is b o 50 
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6 0 1 - 1 9 9 4) iCfelbhtlXtS*) , 
[0 0 2 0] *«*affi<0DadbOi!bfliWJBtt*i, »lcK 

[0 0 2 1] JtffiSBlO«ffiJC*5Jt*^'J = >»ll»±, 
[0 0 2 2] SB2tO«DBJc*5Jt-5e»RWlRrt, ^<?W 

60 z<ntz£>, fevt&#<Dmm\z&m$&Bf&&tixte 

[0 0 2 3] *2<7>^ffi-Ctt, J »R<Off^*(6llC*5^ 

I !w .J: o X tt^C ^Bl t ^ 6 I i /V^ i Li\ i 
<t i" 6 g 7)^Bl{cff^ * tlX\< ^ 

[0 0 2 4] »2<7>®ffi^tJ^T, »JR(C^*n*W 

[0 0 2 5 ] »JK^©c0Dadbli, TiftH-C 

[0 0 2 6] *tt*^*ItJRalt 0. OMmW 

It'fcsitWiK, ^btc^^L<ii0. 01- 

Umt'fc^ $e>lc»^L<tt0. 0 5 — 0. 5 Mm 
T*&6 0 ^©a^Rati, 0*IIM (J I S B 
0 6 0 1 - 1 9 9 4) [Zfctbt>tlX&*) % 0iJ^li"^®ffi 

*) m&t* ^ b &XfsZ> 9 
[0 0 2 7] R a II, fe^S^Hlcoi? 
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1 0 O R a ^ S<nm&&mTZZkfc&'£ LA\ ^ 
^UJTlO^r^PiSfi. B*X£IS!te (J IS B O 

601-1994) (c^^e>^r^>^, ^ixfi*^®a$ 
[0028] mm,fr^m<nwdh(n&u<nftmn. mzm 

[0 0 3 0] SB2 0^ffi«d*5ttSf&«lff»iKJi, W;t 
*^IIB$£. IIIB8L IVB^O^VBS^cOtc^. 

[0 0 3 1 ] *2<7>^ffil,I*J^T\ V^*}J*kik&&)t> 

?A S /i^r^A, nv^A, /*v>^A s iH, # K ^ 
^y*^>\ **5£A, U v?-> A % e 

[0032] ±K7c*<7)4 , -cfc, v-u^v, y/u 
■v-^a, &\ 7/^; = 9A, -r>->*?A, Eft. 

[0 0 3 3] ^2(^lffi(:ioita r*ttft*>y ^>-j 
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[0 0 3 4] ^2cO^®(Cio^rfflV^6^iL^ 

±ia(o>y ^^mmtmmicLxfetbzz t#vi< 

£ Ateffig<7)fi|^T-@^^£<7)T\ i/y^yy 

[0035] m2^^®(cio^r, ettftftKfrJMft 
20 «x.»i\ cvd^ mtt 
f&jjmotpx-b. cvd^ as*?* y^rm* rvm 

[0 0 3 6] SB2CO^ffi{C*5V^rffll^e*«*tt, 

11, =.y5r/V^, ^f>l/^, ^ei/y-r'^, 9 

R&? >r?/i>frbM&tiZ'Mtj:< t fc l «^«*«f 

JO [0 0 3 7] M^ti, J?J^<7)*^'bC0T'fo^r 

ixSrEIGS^ft^bmiaESraci-wirJcJ:^, K^ao* 

tofS^ftSttrv^rfc J;v\ 
[0 0 3 8] £Ei4«fS<7)*Et-, tt«felcJ:»J« 

f:--7^ (ttw^^y/ufsfti-) gd±(c mmzrn 
50 mmm^x*), ai^^m^it. :niaotttBftLt 
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[0039] m2<r>mmc*o\,*x%®>nnm[z&i&£ti 

-it -5 <fc 9 <CIC ^ <0 i§ £ £: FP ftJ -T 5 Z. t & V # -5 . 
[0 0 4 1 ] »!Kl^lCtt»L^*«(*rtt»^»a[ 

&£.-fz><r>&trm-i-z>^ < h^r*#i< te% 0 &tz. mm 

[0 0 4 2] te*Lfc*«f*l*#tt, SMS 

[0 0 4 3] JB2tf)«ffi«c*5lt-5»»lt»Wctt, 

[0 0 4 4] SB2 0^ffi(c*5lt*««lK»Bili, 

«-Jl(c*3v^rtt, Brit* SMfctt, **MM***a**fco 
[0045] m 2 <nmm(n^mwmm<nm^n^ 



(13) 4#BH2 0 0 2 -8 3 5 9 4 
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[0 0 4 6] &2<nm s mzte^T\L mn&t. mmt 
to o 4 7] &2<nmmiz}3\izi£fomwm\*, 

[o o 4 8 ] *ii^3S3<7)^®<7)— njg^fir*»i, y 
. T<n^x7£m£iizmm.fc<n5m&mfr3. 8 2N/m 

[0 0 4 9] mktotoSW&Ot (N/mm) =MM 
»C0*ffi«a^W3l«*S (N/mm 2 ) Xll^f 
^ (mm) 

li\ B*x*«» (J i s) tcj;o-ca«$ix^*i5feT- 
[0 0 5 0] iBSMtticfcv^r, mm^^l^JS 

50 li, 7. 4 4N/mmJi(K'#)6:H^*Ll\ « 
^OS3cO^©Of&(7)^Jfe^«gT'^ 

Um*)t«?(0Sa*O§|^S^ 1. 12 N/mm 
[0 0 5 1 ] 1 m m^7t 13 (»mm.&CO 

= (««*(7)3|5S»ft) -7- (&«fR«NR^V^: Mm) 

x-hZo 

[0 0 5 2] ±EJMKJK»c*5V^Ttt, fi*K3lRo* 

^1 |nn*>t^W»«*W3IK3aiflCA s , 2. 18N/m 
mElit^IiWtK, Sblc#*L<tt, 4. 
2 5 N/mml^it^6, 

[0 0 5 3] *&W<n&3<nmm<n£b\zftL(n&mMm 
50 m<r>m*/M&.»<n&&) ^0. 19«T-Cfe4rt^ 
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[o o 5 4l.±e*fc*»-eii, *«fr<nJ¥^ic«-i--5 

[0 0 5 5] 1R 3 <F>mmziS\,*X % l^^^ifi^ R 
all, 0. O 1 m mUUiT-£>£- <t;^#£ L< , 0. 0 

<f*0. 0 5 — 0. 5/imT-*)^o £fc, ^^f£cO^® 
S^Rate, 8«t6«««S<nSffiIS R a g« 

0. ltim£X±T'tbZZt/>WMl,<. £e>U£?£L< 
l±0. l-l(/m"Cfc«. MfiSRalt 0*1** 
( J I S B 0601-199 4) (^#><bftT:fo 

[0 0 5 6] m3cO^®(Cio^T, SS^*ffii$R 
afi, m&WnmZht CMURa ^ t<7)fflM*t5 

Tf(7)^^pisii, 100Ra^SOH«ft5:i 

(J IS B 0601-1994) (C^#> biltio 

[0 0 5 7] *S*^ffiO|M]i0iOCi«^^#ttt. #(-Pg 
3££ft£> t<^T-ttafcl^s, 0«Jx.»i*iS(*:ft-e*>-5 ^ htm 

£blC^lc[^lti-*r<h^T'£6 0 lot, 
* /utftt £ $ b icffiftfc t ^{ci" 5 - £ *s r- # 6 . 

[0058] tztowmmk LX J* t&&<t-tz>f£ 
[0059] WKtc*5it5*«*/s»^»ffji, mmft 

[0 0 6 0] tt«Lfc*«ffrit»tt, aWK^^fc^r, 
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X^*ttm***»S C £ jjs-e* So 
[00 6 1] I3^®l:fc^t, *«»*»^tt»L 

ffli^*«*«±. ±te^3co^®co*^^ffisr-#6l> 
aw**/ e>fta. 

[0062] mm^ii. m*<r>m*i>(r>X'*>z>zttffr 

$J*t£&{kL*i^mt>*bBf&2ft.X\,-*zk/tm£ 
L<. »(-»*Lv^W»t LTIi, UWWbftSo « 

ix^«IST-*>6wi^#iLt\ Z<r>£otemmtLX 
(i««SSa**if 6ft*. ««fflfBJ±. ^-<^- 

20 ft^@te$-fr*^b«at*ac-rwt(-«i: 9 , K7aw« 

ffitcffl^:tPfas*.-l3r. ;ift£*J«LT*6ft*fiST^fc 

fcLJl^fr $ ftT l^tU^, 
[0 0 6 3] ttttfe(cj:>>« 
&*ftti£-ti\ *E&affi{tLfc«f6"C*>oTfcJ:v\, £ 

<, Wx.»f«BJBA*#* Hr\ WiUf. ftffi^affifbSft 

WHftiCtO, «&*fttJi*-ti\ rft(cJ:oTa®fkLfc 
[0 0 6 4] *3^ffitc4oJt6f§*K»Btli, 0"»J^l 

»*MB»,' IIIBK, IVBlS&0«VBa5^7C*. ^CK 
Kfb*&^«tfb%*-bSfift6^><c< t t> 
[0.0 6 5] I3^ffil:fc^t, Vf-V^kit'SVob 
B^^0^VB^C07C^<t ITU, r/u^-^i^. 

*y*i*, ib\ ^t/t'^-^^^^tf bft6 e *fc, j^^ 
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27 

«yA x yu-^-r>^ d^ 1 )^, ^^y^ix, g| N ^ K; 
>y-^-7- >\ 1/^*7 jU, -fU^*^, 6 

(0 0 6 6] ±H27C^co4 3 T*t > , jftX* '>U=»>, yyu 

[o o 6 7 1 m3<r>mm\zj3itz r^jsji > u = >-j 
6. ^3<7)^@(c^o^t. mmmmt ufflt^y^ 

[0 0 6 8] l3^®(cio^Tfflt^^JLV^ 

[0 0 6 9] !B3o^ffi»rt>t^T, «MRi4. *<r)m?*J? 

[0 0 7 0] ±EWixS 14, W«coW«3Si|X«lc J: fig/ft 

««X*S{4, «x.tf»Bt03e*tS*5l-J: 0*x.6ii5 q 
t£oX. _tlE^ixgt4. IE«l^ia^ScT^a^ft*k«R 
JElcJ; 'j^/*$:h,Xfc<fcv*U ««lS:«a^i:T-5ffIO^ 

Srffl^T, li*(c»JBIfr»dci-6Ci:icJ:9, Single 

[oo7i] nm<n&mzwth&B&£tix\<'>z>&& s 



9 4 

[0 0 7 2] £tz. »JBtcotttt«i»<n±*(0^»44*U 

ra££ft*fc<rcx-i4fci^ ^$:WMt^6: 
fi^m&mzfafi^xm^jffaiz&v 

X^6o 

[0 0 7 3] «3c0^ffiU:*>^T, 
±lc»fi8i-6*fe<4, t>^T-(4ftl^, 
Mx.l4\ ^sri'Sly^ git 

f$.jjm<ncpxt>. cvd^ 9 v ^?m. R&m 

[0 0 7 4] JB3^^ffilciott*^KSM!t^«4, 
20 K— :/£*xXi^Xt>J:i\, :oj:9W««iiLr 

14, WxJ4\ 7/1^5 = **. tS, T>-^>\ 

[0 0 7 5] S5 3(0^ffitC*J(tS?Stt«Wlli»4, 

[0 0 7 6] fS3 0^fl5tC*5*tSS«5K»IKt4, 

6S»K*«(ci4, ^«>!; ^!>A^«ja*fc*4asfliis*L 

^0 K»»^ I Jf 1 '>AS:»jK*^J4«saiS-e:Xt«t^ 0 
K»Rtcy ^9A^»jKife*4j»AD*-e:**-tet LX 

[0 0 7 7] ^fc, SB3<0^ffi<0fSfeH»fflJOff^4. 
«^3c*k««ft«:»6fc«)(CI4. l//m^lt'fc^:i 
^#*Lt\ M3co^®{c4oV^X^4, ±iE^4 9ic x ft 

tw|W^1 a IBJi*:Wtr<>J:i\ i^4?if Bio» 
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[0 0 7 8] *^<7)l4^®(i, 

frm&nmm t s&it-t * w*m»& <* nt ^ * ^ <t 

[0 0 7 9] ^HlirLT, ?£#>!g»m<t ^ftffc+*» 

[0 0 8 0] f^GD/ljEt-fe?^ Ll^HS&fl£8gtf> 1 o 
lc*5V*TMU imiLT, *BJB<o»»J: 0 bttttft 

loos i ] ttox. mmfrt it, *ra«^w**<t 

[0 0 8 2] ^4 (^^ffil^^TH, *fflJB<7>* 

[0 0 8 3] ±IE^/f ^fttScDQQA^ 0*]*.t±\ 31® 

[0 0 8 4] ±C(OS^, &m<*tf>^®ft£ R a tt % 
0. 001-liimtfc5:tWiL<, 
LOi, 0. 0 1- UmT^6 o M^Ralt 0 
*X««B (J IS B 0601-1994) IC^^ 




(16) M2 0 0 2 -8 3 5 9 4 

30 

[0 0 8 5] |g4c0^ffiJC*>l^X. IS^Ift^R 
a 12, fi&ttKcOff^ t UJtLXRa ^ t^HW^r^i-^ 

!I^¥^raiBSI±, lOORa^ScOflMttili 

(J IS B 0601-199 4) lc££>*bixX:to 

/0 [0 0 8 6] jfc«»:*ffi(0|M]db^i!bfflcO^«tt, JftlwIE 

£LV\ ^4co^®(ciott6f§^®^flili, Will »J 

B&K II IB#K IVB$£&U<VB8|C07c3f, &0<lcJB)&! 

[0 0 8 7] S4^Mi:fcvx v^t^titStoi* 

20 L< maS**?K*i-S^W»«ll B8e, Ml BBS, IV 
B&&l>'VBi£G05c^<!: LXfi. fltgfc, 7/l^-*A. 

*y*A x ft % ^U«t'^-7 7;^^if JiJ#J 

[0088] xiBTcsRotfxfc. j^^. ->y-=>, 

V^: CK/ i ; n V /U-v =. ^ A X 6 . 
[0 0 8 9] m 4 (7>^ffi|Ci3tt ^ r^jgft > y n 

p^^si<tLxii, a^WK&^HMt^y 

[0 0 9 0] ^4co^ffi(c^^Xffl^6^^L^ 
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loo9i] m&mmmt it, ->y 

T^i^ffll^-<!:WJL^ 0 ^O^l^^li, 2 1 
2. 7N/mm 2 (2 1. 7kgf/mm 2 , l"&IT 2 K£ 

li^iUTIj:, 15. 6N/ 

mm 2 = 3 2. 2kgf/mm 2 , rstfr 2 JK&JRt*-* 

*t*4<t LTIi. I^WSl (V^Wm) , ^SfHM^ T/u 

10 0 9 3] f£4&KSM!l<t Ltyf^A^^Mt^S 
[0 0 9 4] ^*lt»lWl-fctt6*BBjl<7)fiJt»60»« 
[0 0 9 5] tt*Ufc«t 1 |B]»COd£»tt, »l«4MC:fc^ 




(17) ^ 2 0 0 2 -8 3 5 9 4 

ic * o , <t * mm t <o e mutm^ £*)&#k**). 
[0096] *ttfm* «^»i^fccor*fc^^^^# 

[0 0 9 7] LT-7^S^^6i^ 

mmL,xnhtiz>~v j r>i'mx'fr>z>o mm-y^^m^ 
[oo9 8] tfz, EEm-ysr^mn&m^ m.mmiz 

X ■Jfi£*fffl£-t*\ f&©£&ffi<bLfc8iiJlT-S?SLfc~ 

tiBlz£^X&mzftM£tiX*,^z\kAW£ Ll\ 
[0 0 9 9] ±SaSJ:h,B«\ ®«iK»R0^5Bi|x«iC J: 

[0 10 0] S«K»BtW*flB[cPDi!!i3ft5»rtSn-C^* 
50 [oioi] mtz, e*KWJ»cottttffl»o±*(o»#t 
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33 

nmcmizztiz fcco-cn*^* %*-&mv£L&vtT- 
[0102] l4(^^ii:ioi^, S^KIWR^fSlJi 
[0103] $4 <n»fl5U*j*t*S*lt*Hlt(cii, ^fcfc 

^IIIB^ IVBSe. VB^ VI BJ£C07E^£^f 6: 
[0 10 4] !B4co^ffilc*j*t6««»KWll!lrt. 

[o i o s] jB4^»a5«-*5it-5S*w»W4, y*-* 

Ai:ftft«:»l8t5^ tic J: 19 y*-* A 

[0 10 6] *fc, ^4(7)^ffi(7)f§^e»^(Dl?^fi, 

(^o#&) ttir^*jf 
[0 10 7] JMaJABlc&t^T* *BflJBo>ff3Mi* S 

mwmm t <r>& & ^ ± s 5 r <t # -c # 6 -c- & 
ntt*«FtcK^$n^t><o-c-tt*v^« s — j&ico. oi- 
io /z mum<nm^fc&£. tv> 0 

[0 10 8] *ra«<rc*mra\ *«{*tf>W£Mc*t 

Lt Wtfc ^ 1 -t l < , it^ 




(18) ^2 0 0 2 -8 3 5 9 4 

J-/ 

[0 1 0 9] M5cO^®lCioV^T, y^^ASr^Sig-^ 
A, lb\ T/U^^A, ^v^i*, ffif&, ^?K; 

[01101 ^v'^^mmcn^x^, »iB B v>y 
j£-f 3 520cm- 1 &m<n tr— ^ <t , ^ Q B B ^m«{>i^ 

t64 8 0 c m- , i5^cOt ,, --^oo^^r^^S^){C^ai^ 
n-S^y =«>SIBlr-^ao WIKv'D ^^^TBltt. ^ B e B 
S*^*rxCi"*5 2 0 cm-'^cot'-^^I^i:^ 

tti£*li\ #*ft**«w*KSi-5 4 8 0 cm-'S^f 
[0111] LTIi, 

[0112] !B5co©ffiUioV>TS*!iKWBI*^;«i"5 
*SiLtn cvd^ x/^y^y>^ mmm. 

[0113] SttKMRtt* Ifl#(OPiffi{:*)^r, -t 
n^ttco^S^coy^^At^^^m^^l:^, ^ 

[0114] SS5<OjBB«C*5lt5*«*t Ltd ^J^ 

r t & & < b l t # ^ ^ m * ^ <c 6 &jr ?s r- 5 3 1 * m * 
li\> ->y 3 ^siK&^y^^-^^aPw&fs^KWflt 

#v^«BfB-C*>6, eStBS^ffil^, :wi:?^SS 
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®<b Litnmmt&Amif btiz> 9 
[0115] £tz. mm,#<r>.ffim±\c*mm$:W2f$.L, 

[0116] ^rBin^^-r^^co^^ji. 

[0 117] »5<7>^ffilci3^-C, &ft«tl*i*a!fl£j££ 

a^LTl^rtWiLV^ 4fc, «5tf>^ffitC:fc> 
V^T. tl^cOjSi©(0^®|a$ R a I4 S ^ix^'HO. 0 
1 ^mW±T'^6Z<h^^t L<. 0. 0 1~ljimT? 

art. 5 t««S^Ifti R a I i: 

WiLP, '(lot, ««*cO$Ift$Rall0. I- /i 
miU-e*)6:<!:^^L<, * f>lw#SL<l±0. 1 
— l^mT*^^>o ^7t, *aofi£ R a £J^a5UJlM<7)¥3j 

v\ 

[0 118] Ra&^asHiH^^FB^S 
14. 0 *XtH3tt& (J IS B 0601-1994) 

[0 119] JB5<75«ffi(C!t9»*LV^jtMS»«<^!;^ 

[0120] a««»(o*^9icttiBtiiii3fts»ricsnTv^ 

[0121] ^M^oo^^r^^^^-C. '><C< <t 

14. »*L<(4S*K»l!lwK«iR«(cJ:«3»^*n 
6 0 



02-83594 
[0 12 2] ±fStfix@(4. m/&^rM^5:Tf-m 

fc^r, fi&ftK*«[co*ffi(cj4Dai£b*^fiSc$4x-CV^Z. 

[0123] ±SEaM»*fiB^00dbtt, ^JL< liJft€# 

»*JWM(^tt«»»<o±*i4. jL**r*ttt*« 
[0124] 1-5 (D^ffiicft 9 #4 L^ftw*i6»llK 

^mzmx*izfc&mmmmtiL&ixx%>*) . 

[0 12 5] Sg5<7)^ffi(C*5V^-C«4. fittffffR^II* 

«*rt»3SS*fclB:1--6c: <tic4»K &4MtjVK 
RS€r$f)lc^icKih-r^r t^T'#6. 'lot, ^ 

[0126] fsmwmmt Lxvmj*t&&it't&t£ 
mm-bte%nm$:m\,\ mm.frt^xv^i>^t&& 

[0127] nmic&rtzmmftf&ftnmm*. mmfr 

*«ff^*»*IB*s«fcix*4*^, *K*ffiiSflK-l4 
40 [0 12 8] tt»L7t«S*fife»l4, »8g*(C}o^T, 

T, 4feRMfb^T-t4*<. HS*S:^-t-Swi:lcJ; 

ntekM*totin&mftibtfi.')tk»ttj:*), 4'; 

[0129]|5 (^©ffiJCio^-C, L 

x^^m&nmw*. wicifissn* toTM4<cv^, 
jo inmWlt-W:ii J »iu\ 4yt, ±^co4 9 
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^7 

[0 13 0] ^5<7)^®(c^VNrfflV>6»^^ti. -LIE 

te, #J;tte\ y >\ t/u^~*a x tig, r>^>\ 

SlIIBfle, IVB^, VBH, VI B^(7)7C^^^f6l 
[0 13 2] JB5<7)»an«c*5(tse»1H»BI«, 

[0 13 3] !5^®lciolt5t§^R»)i{^ V^<> 

»DLfbJ:V\ S*K*R«r»iaLrt:*lc* 
K»Ktcy^i?AS:®iR*3ttt«R»0S-frTt>J:v\ 
K*J!Slcy^*^^'aiK*^tt*APS^S*jfe < t IT 

[0 13 4] *5(7D^ffi^fS«5K*KcOff^.|i, 

[0135] ±&m5<nmm<nv?*<>j*-ikm,ftLmn l m 

Tfv^ti^l, Effi<hLXfflv^tJ:v^\ —/Kid 




(20) £fP^ 2002-83594 

cor*. titLtffli^iH^^L^o 
[0 13 6] ^5to^®^y ^«>Az:^®Si{cio^r. 

[0137] fllxJ±\ ^5<^^®co y f^^i^iM 

10 [0 13 8] SS^ffitmjf^AZMftM 

<D£otj:nmmm&m+%vTtJ*-ikm.mti,x* r 
mm y ^ ^3iMa^ » y ^ * a -^mfa^fc e> 

[0139] u*»*ic#ft»ifcif e>n^-^^i8 

oTt«t^o ±R**i&^co*tt«a«:#i-sy^i>A 

ISIE^co jEffifSftKJl £ ±iEftffieoft cop H 1 (C 

[0 14 0] ifc. ±K**fc*<D««Mitfc*1-6«l 
coy AZl&mftii: LT, U^fl^*lc«T^ft»f 

[0141] ±E«5W^ffi^y A-ft«ffe(C*5V> 

a£ «9 -fr^-frfc t> $r m i\r t> <t v \ 
[0142] m5co^®coy ^^^-^mrtiimfefflmm 
(tit, y -?*j*&i&m. • *kmi-affi«5«»J»^it«LT 

i5fffi<^*ffiaSRa^«tix-?:no. 0 1 mJ^±T'^5 

^<tWil<, 0. oi-inmt-fc5:i^5bl: 
ft* LV> 0 

50 [0 14 3] * 5 <7>»ffi<0*«*ttu ^m?S"C-^6^^ 
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lcti % ilfSr**>-5r <t^#J=L^ 0 aS^LTIi, ^® 
il^. ^coj: a<cm»«»^ Itli, PJ;tl±\ fflfS^ 

[0144] J£*T. *f£^cOg| 1 O^i-gS CO^tffl^- 

[0146] y * A-&mMni, Jbia#3sw 

— — h — hi, ^^/u- 

K ^ -*vu:n^-/U;fr — K v^fvufc 

ZHZ* fftismifc h<t 1, 2-^ h 

^ryx^y, 1, 2 - \^ * i/zc? t'COzc—T /l- 

f^^filtlt LiPFe, UBF4, L 
1CF3SO3, LiN (CFaSOa) 2, L iN^CaF 

5SO2) 2. LiN (CF3SO2) (C4F9SO2) . L 
iC (CF3SO2) 3, LiC (C2F5SO2) 3, Li 

A s Fe s LiCl04, L izBioClio, L i 2 Bi2C 

Silt, ^ii^^u^^-^rv- b\ ^'JT^yn^hy 
;k /if y ^yitt'-VT^tezomy-?— 'mmmzm.m 

i$:^IL/:y^y-7-t«f.^ Li L Li3 

<t LTCO L i rti$rg« ■ 

[0 14 7] *«Wcoy^-»>A-R«ft^jE«S»Ki: 
LTtt, LiCoOa, LiNiOz, L iMnz04, L 
i M n O2 , L i Coo.5Nio.5O2, L i N io.?Co 

0. 2 Mno. 1 oztet'cn v j*$mm&&mmtvo j $>. 

MnOzi <t'C0 y A^§WLT^feV^JR»fk^^ 

[0 14 81 *«^co«ffitt, y ^aj^co. thy 




(21) £f^2 002-83594 

[0149] 

[0 15 0] (HMD 
70 S«<t LTffitt»fS 1 8 u m) £ 

WMtf*k Lt*>7y (S i H4) 
y T t LTtK^ (H2) #*£ffl^T. CVDfeC 

ML. Xffi#*3£ttl-<k<K ^ft^$rlPaa 
T*T-#mLfc 0 -t(7>f*. ^4^^-C*>6>7> (S i 
HO &tf3r-^ y 7tf*X&>Z>*m (H2) J££r 

20 ic&Scfc 9 icMel* B^Rm^r-fij^^^lbeL, 

SCOWS sec mii. 0^. 1 ftflE (101. 3 3 k P 
a) <niftr$%*)<Ofrmffimi (cm 3 /#) T'cfc^ sta 
ndard cubic centimeters per minute <7)B§~C&> <5 0 
[0151] 



30 



a. 






1 0 s c c m 




2 0 0 s c c m 




1 8 0^ 




4 0 P a 




5 5 5W 



[0152] mS&is 'J =» ^«K<OKJW«fl 1 0 ju m{C 

(200^) T-aai-6i«/h*»fi»^b*6efi 

/^mmi 7 mm tteZ>£0\Cftibtk$, ®ia 1 
tla 2 <t L/c 0 

[0 15 3] it^cofc^. mis^*fe*^y=»^ 

10 urn) &9 OfifiglS, ^^^]<t LTCO 

[0 15 4] ffiffi^f^S) ttlM^tLt, Li 2 C 
50 03>5Lt/C o COa^ffl^T, L i : C o O/g^-it^ 1 : 
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(22) 



41 

8 0 0tf2 4^ffSlML, LiCoOz^M 
[0155] 'ftbtltzL i C 0028*^8 Oti^ 
*£<fc3Mig£*U lE^ 1 7 mm^ilt-y^^ L^DfiE 

[0156] iMf&te^itm is bt 
itx.+w—Tiz*— b k<r><$ftmfe&mmz* l i pf 

[0 15 7] [««!<7>fE») ±15<7)mtea 1, a2^ 

[0158] illl MLtyf^AZSSMffi 
Staffl-Cfc 1 ?, iESl. A&2. -fe'<u— 3. lEffi 

[0159] lEffi 1 Kt^Att2(l. ir/<u— *-3 Srfr 



10 



20 



2002-83594 
= ««*6«r^LTjEffifi54lcggiRSix % 2 li^Hlfl 

fflWc<k<7)£^ftlB 1 £ LtZo 

[0160] HtMcn.-V-J ^/u#ft*Mt^>iM3e] 2 5t: 

U*5V*-C3Sacffi: 1 0 0 /i AT'tifi^ 2 0 0 0mA h 
/gi/^imi^lL, 1 lJ--f */uco 

*£fflj£Lfc 0 <C*5, 2 0 0 0mAh/git'^il 
^ 2 1^1% 

[0161] ^2 ICte. ««iO*Sfi&ftltW, S I M 

4 8 0 c m-'iSffi/S 2 0 c m" ' i£&<D fcT— ?3£jgit. 
3tO*{CXi^[H]^T^-<^ h;U<t Scherrer <7)5£lC <£ 

[0162] 
[*2] 



Wtfe 


5 O-fr-f^B© 




r 4 8 0 cm"' s 
l 5 2 0 cnT ,J 




A 1 


8 5% 


4% 


0. 1 


lnra 


A 2 


7 8% 


0. 0 1 % 


0. 1 


1 nm 


B 1 


5% 


0% 


0 


1 0 x£ m 



[0163] m 2 {c^m&^bwbfrte £ v 

P^lc^9l?tlAi^t/A2|j:, J*«<d««ib l {cif<. 

[0 16 4] (n»2) stet^ait^i Lta»fi 

fi (S^18/im) Srfflt^a^li, ±IBH^ 1 com^i 
(MlOitm) $:MtTlia3^ltllU :tl 
[0 16 5] **l-Cfflt^fcJE«*«W*a5S:3i 

^ y — 400 i 2ot'i afflws&SL*: 



^m^a 4iU *ft# 1 2 Ot'iilttCO^ 

^&a5<tLfc 0 w*Lb£ffll^Ttt«lA4&tfA5£± 

[0166] Zthb(»m,mA 3 - A 5 afcW-l-tlEM* 1 

TM^«ufce«iA i&t^a«iB i icov>r, ±ien^i 
ftv\ i oim ^/uaco**m»*«r*«ofc. 

3 1CtjH% **5, t3(C|^ mftiA 1 &£KffiMiB 1 CDg| 

mfr-c^sftfs&^ateA 3 - a 5 (ommfcX'jbzmm 

<7>^@ffi£ R a RX*m&\Um<»¥-%)Km S £tfMtT^ 
"To 

[0167] mm<V$t&&£ R a &W^UjTH^¥#JFb1 

wssii, mftsz&mmvtmm&D e k t a k st (0 
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(23) 2002-83594 
43 44 
= 20 0/im, W/^= 2 0m mT-&>3 0 3l®lfi£ R * [ 0 1 6 8 1 





1 01M*;Ug<E> 


H*<* (IBS) 


McfRa (/tm) 


¥*$raH3 S (pm) 


A 1 


9 1% 


0.037 


1 4 


A 3 


99% 


0. 18 8 


1 1 


A 4 




0. 18 4 


9 


A 5 


9 9% 


0.223 


8 


B 1 | 2 0% 


0.037 


1 4 



[0 16 9] *3(Cjri-jB*A*bWbA»<CJ:^U, 

[0170] (us* 3) ±jb** 1 r-f^KLfcm?&A 1 

/u«»«:fft\ 3 O 'X ^/HiOS»JWf*feW^:, 

[0171] 
1^4] 





3 01f>f *;UB<D£«tft* 


A 1 


9 1 % | 


A 3 


9 7% 



[0i7 2]f4[OTtm^y^J:?i:, 3 0 
iM */UBU:*3^T t>, aftAl&OW&ASIi&frfc 

[0 17 3] tr-C, ««1A 3lCffll,^ttffia 3tOi/!J 

?*i%faWl\<nWGL a 3 £^1-££Stt^»»«¥* 
(~ T'&So B2W»*tt2 0 0 0»t-*) 

. BI3^>fflFV(15 0 0 OffiF-0*>&. 
[0 17 4] -fr^/H*, «ffiS:»«T-€ltiL. :tl^ 

T*SB»«-«*S*tftJiau5|a3lc*jv>T±*iB»(c« 



[0 1 7 5] H 2&0<0 3 (c^o^T > "^^6V^»» 

«s«<7>tt#£^L-c*5»^ «js^±j-^i»^aj» 

DfliDiili3«co|M]i£b^^$ixTV>4o «oT. C/^^v 

[0 17 6] ^(C, ±IHW 30t-r^ ^ft«)«»A 3 
bJBt^fflLfcmaa 3«cov^TISI«[CLT»]|B-CfiaL 
ttlI^^»ttlgLA; 0 fc*>\ mfea 3 
ftlcRiJiBLfc. lot, m^Lfcm^a 3tt«C««^ 

[0 17 7].H4JlO { H5tt 1 :^tt*ft^tia 3$: 

<D{M3R5 0 O«T-*>0, H5tf)«*tt2 5 0 OftT^ 
6p g]4XU J ll!5{C7r:i-J:9(-. = vWRl-li. -t 

hz>mmtmmLx\,^z.t&ibfr% 0 

[0 17 8] 5 btC XtktftOtia 3<0->y ^yf 

S»fg^J£ (H&flrHfc) X'fo y ) > H6*>«*M:10 0 
0», 0 7<7)«*tt5 0 0 OfflFT-fca, i8M@9 

[ilOOOfi, i9^$li5 0 0 0tet-#3^ o 
[0179] @6 9 |C^i~ £ 9 IC, y =i Vj$lig<7) 
50 tttttt»^«9«cliW*uB^*dlS*u'C*iO, BW£-f6 
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[0180] sfc, 3>ffnt(watug^Adix. 
*:h,^n^/S£ftx^sox\ i;^^A<75®ia • tttti*: 

[0181] [H4;RlMa5l£^i-J:9l£* C/U 3 

[0 18 2] £.tz. H9lC^i"J: 9tc, t£#£TS# 

[0 18 3] HI 1 Oft m?&±lzj&j1iL£tifcis l J 

sfctolSrBniaT-fcao ffl l 0 (a) ic^i-J: lE?gl 
oco^® i o a ic*t DflCi^^^ttri/^o z<nx.o 

[ 0 1 8 4 ] Hi 1 0 ( b ) ft mm 1 0 c7)QJ]db^ff£j& $ 
tlfzmffi 1 0 a (7)JilC V 3 V»g* 1 1 

ft 1 0 co^® 10a <7)(U]c£bcoS^S£:§l:}\ <H$S 1 
OCO^ffil 0 a C0Dadi(^f^^c0(ladh^WLTV^6o 

ffi^»c43v^rtt, no (b) ui7jH-<fc9i-, s^ya^ 

*>ft *J-t b < v- U =3 1 1 <^f!E 1 1 a cO[Ml£bco 

i i b utt u ^co/-c^. ei i o ( c ) (c^-r j: 

^1 1 bSrfi^t L X > J5*:frftlc«mB 1 2 
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[0 18 5] KJl±^i:9lcLTtt*U^$n/X*>y 3 

[0186] $bt-. -his*>y 

(fgHPl 2 5 0 0(g) X'£>3 0 aSLfc-tf-^/Ht m 

m&ffiffexnmi,. m^v^^Ltt^^, 

[0187)181311 Bll (^^i-iSiSSfl;^ ffifft* 
««r*5t«lw;^-riax-*>5 0 Hi 1 l^-t-iSfflS* 1 ?- 
»»»¥K^*5V^xii, HI l 3 tc^-T J: 9 (cm^^S 1 

o^ffiioaic, ^y^yiii yw^nt^ 
mi 1 &mmi o£v i>mz>i<*uftt lx^£*ix^ 

60 Oi 1 U^$ix/^*>y =3 ^SHgi l^M^-T^cb, 
•/^yfli ico^®i 1 a <nQDdb(0'£|ffl 1 ibi, 
M$S 1 0 O^® 1 0 a <7)[U]dL^^^ 1 0 b ZftSm®.^ 

£*)m*\<^#tfm.m£thz>o m 1 3{ciov^x^i. :o 

t^^ixTi^o ztKz>(ommz. '/^^ini: 

^>fc^>, iiia 3 tm*<oikttT-9mmm±izmmto2 

[0188] Si 2lt C^m^ia 6«r±tatl3l«^L 
St'#)6o E112lC^o^X. »*{12 5 0 00»-Cfc 

60 si 1 4 iii 2 ic^-t-aiasm^fsaflE^it^* 

a eidio^X'bx *>y =^Wffltl 1C0^® 1 1 acOQQdh 
^0 CD^^i 1 lb^ 1 0 CO^® 10a CO[Ml£bCO^^ 1 

0 b«rSS^«*Dlc*5V>X«*««*^«**tL5 0 $ 
blcp^lcU l 2 cd^K£«JSH-6 fc . HI 1 4 {cfc^x 

1 1 tt, 1 0 co^ffi 1 0 a ic^r LB&^iE^r^ 

50 t>**)<&\,\ Z<Ol&mt L-C«*D0>«»JC«*«««*S 
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J&f&£tiZt><ntn*-btiZ>o c</>4 =i^mm 
a->y zx^nm<n^m£ ?5\%ifczmfo£iiz> b<nt& 

10 18 9] mi 514, SSa 3cD^®$r_h:fr^<bM^ 

5(C/TtSia 3li3fe«c«wIOttJicOt,cO-C*>6o (Hi 
5W»*|j:l 0 0 0»-Cfc6. BU5(CftVT, lfl<5<^ 

*>y =i v9HH*ffi(75^«fP«±fflStt»c:il^oTt^ 

^ 0 r^ct mi lrai 

^n^o m i 5(ciott6Bt^^^7)^tbg 
so "e^i>r<t^. iH 2 28t^ia3{c^-r*aEa}«^sa» 

ft) T'ifo»), »*(il 0 0 0«f*>5. il6^bWb 
frtjiX Ilia 6(C*5^Tt«»*«IHptt^5S<Co 

[0191] Hl7li, UK a 6U*>lt3->y 

ric5c*ORft»W(4. S IMSia^ Oz + ^^^7^ 
^7c^ ( 83 Cu + ) iRO^y =y5c* (S 
i 2 + ) cDftfiSriMjrra - <Mc£ Vft^tZo Ml 7[Z3r3 

[0 19 2] mi 7^bW6K ct M^ififfT- 

7)^ 0 ^fc. m (Cu) eo»S^attW^fbUTV^5 
^<t^P>. ^ (Cu) ^tt*L-ci^««^*5^-cii, 

*>'j 3^t*o^jRW{k^«iT*f4*< . ^^tm<n 

[0 19 3] &L±<r>^k&*$fc-tZ>t. 7t£fcmicJ;£*> 

y ^^mm<r>m^mcx ->y a^wRicff**^ 

^^tb5o -T*^*>, m 1 0 «:#lLTfftWLtJ: 9 

t4, *> y ^ y»Mi(niiaej<7)^^i^ 1 5 i: ^ t 



M2 00 2 -8 3 5 9 4 
[0 19 4] ^^tcmi 7(C^-t<t9(C, £/y =i 

^*fc*«*is»r-»4iB^»«^K< • ->y avWBWtffi 

t*ft, got, lfca*iS«-CI4y^«>AtR*&L<c^fB 
^<n«jK-ttffl^'>4<, «oT">y 3>»«<nK3SitZ 

*is«T-«4, ->y 3>»R*5*«»**e>*i[B*>6iM±K 

K^tt*»»^JBE»l4*«*iW«»*tt*:*ozfc3ft« 
[0 19 5] i^±c04 9tcLT^/S£n'6*a*l@K4o 

[0 19 6] (H^4) 

/im) arMLT^a 7^|^L/:, 
[0 19 7] ffKH£jft£ttf4. y/u-v-^ 
X'<*y ?jf* (At) MM. : 1 0 0 s c c m. 

r&S : ^ra (tof&te L) , S^m^ 0 . 1 P a % iii^^ 
30 m^2 0 0W^Ufc o 

[0 1 9 8 ] 'iWhtitzYsl'-? — *} A^SIl^oV^T. 7-7 
>-ftitftmZ'\lr>1zt 15, 2 7 4 cm-'ewf-^ 
»4*tHS4ifc*«, 3 0 0 cnT'iSfgcQf— ^f4<*ffi^ix 

[0199] C«fi a 8 OflsR] Mm a 7 R 

40 [0 2 0 0] ^^^(Cli. m 1 8 lOTrt1ftf*<7>3£g£ffl 

fiSLT. ECR/7XYI8 1 ICI4, ^7X7^18 
2^SS:ttb4xT*5 ,r K /7X^4l8 2{:-70o» 

l8 2C^^ofta^8 5W^n5^ Ar/7 
X^^H^i-6 0 ^(OAr7*7Xv8 3$r/7X7M 
i8 2?)^?l^tt}L, »«8 0lcRU*1-*o £^80(D 
T^tCJ4. e^t*— A (EB) #^8 4 7)>^(tbtlTio 
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[0201] Sfir-*>-5«»a?Siii-y^-^^»lR 

Zft^tio Rf&MPVOK&BE&ffiO. 05Pa («5X 
10- 4 Torr) 4 U A r X * tftl;£: 4 0 s c c m 4 
U ^t^ 7 '!' ^ 2 0 OWt LTA r 7^7 

I^C- 1 O 0 V£O/<-T7^1E^^0lt o 1 S^fcl 

[0 2 0 2] m^s S^fc*— Atf^UlJ: 0. 
nm/» (lOA/») T\ S«Ji^y^-^A»^ 
£*£ffl£ii:f::o StRifiKte^iS. OraSfcfcL) 4 Lfc e ?# 

of;t:6, «ffia 7 4l5]«Hc % 

[0203] emu b 2 <7)f£®i) 5pjg«t<?-&*; 1 0 m m 

£7)y/u-7n^A^^i\ yyu^-*Af»*dS8 Ofi 
tai, «m*t4 Lt(7)7-t:f 1 OfiS 

SB. g*^Jt LTOtK^t h77/utDxf i/'y^i 0 

[0 2 0 4] C«ffi<7>fls«) ±KcD«ffia 7. a8&0< 

t>co£:1[|iftil-A 8 i: L, SSb 2^SiUffl^itfcW 
'£rHIMlB 2 4 Lfc 0 
[0 2 0 5] * /U*tt^lMB] ±1E«-««1 

t^ol>T, 2 5tlCT, 0. 1 mA<7)^»f[T-7t^;®3E^ 
4. 2 V4ft5£T-£«Lrt:8L 7cffi«0E#2. 75V 

0^^/Uico^*li«F*«:a'J«Lfc. SI 5 

[0 2 0 6] 
1^5] 



m ftfa 




A 7 


9 6% i 


A 8 


9 3% 


B 2 


3 9% 



[0 2 0 7 ] ^5^^P^HJ:^i:, imil:^ 
[0 2 0 8] [«^R»»U: < fc6«!£] 1 1 9&0'Hi2 
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0 0 0it^»), i2 0^(l$(il 000 0flt^a, 

[0 2 0 9] -tf-^y/Mi. Sffi^^it-ait, :K^r 
[0210] i i 9&vm2 ouio^r. ^^v>gp^ 
10 wart btity^^-) ^mmn&m^b. mm<nm^t 

[0 2 1 1 ] 12 OKJS^T, ^?g(7)&^(7)^^±COy 

[0 2 12] 1 2 l&tfl2 2(1. TC^m^com^a 8 

6 0 12 1 0^^112 0 0 of^r*^^. H12 2cof^^ii 
1000 of^r-^^o *>^/M4, i 1 9&o<i2 o tc 

7 4I§]«1£. mflitCj:oT^«l$tur^6o 
[0 2 13] 12 2(C*dI^T, ^i^ffl&tt 

«JS<rc«#«:^LT:fc»K «Sff>±l:>^Bfv*«i#4 L 

60 «ffia 8lC*J^Tfc. l^a 7 4P^M. 

^^»^co^ffiicfflfS4^<7)(u]a^^$tvr^6o 

[02141 |23Mi24(t lOt^^^Ot 

2 6(3, 1 01M ?M£<7)^A87!>><b&^ tti Lfcmt! 

-C*>*. v^m<0*>^/ut>, MSrWJIS-CfltlU d 
Lfct><7}£ffl^Tl^6 0 i2 3WlH2 5 
(^«*tt5 0 OfeX'tb*), 12 4WIH2 6 0fflM*M£2 
5 0 OfeX'hZo 

[0 2 15] 12 3—12 6(C;fc^T, 

Jig 4 ^KJCfeK C w 4 Xt^Wffi 4 y/u-^=. * ASMS 4 co 
[0216] 123 —1 2 6 /^e>^<brt^J; 9 Id, 

WtiBlcX^X. *W^tttt^»K$ttTV^-6 r4*«^ 
3yh7^hoi^iti/^tJ(), *«0JJ8»^^3ft»>5 
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[0217] i/» ^^mm<r>m&t&**) . r^-v 

[0 2 18] y^-^A^cO^, 
^X^ZZ\kfi>b. ^laotllf^^MLra 

[ 0 2 1 9 ] HI 2 7 2 8 ti, a 7 

(-^m^f*) r**>^, H2 7<nmmn 

lOOOfc HI 2 8<D{gmi*5 0 0 0f£T*£>6o HI 2 9 
^LKIU3 OH. 3Eft««w8ia 7<rcyyi^-*i>SMjt 

X (-&tt^«) -C*>»9. HI 2 9<7)fmi 0 0 Ofg, 

hi 3 o<n{&m*5 o o omx$>z> 0 

[0 2 2 0] i3 1&I>'H!3 2 fi, S*fe«»cO«ffia 8 
OOOi^ 03 2O»*li5OOO»t'*)6o @3 3& 

(i^tT-i) -e*>o, i3 3(ofi*(iiooo«, hi 

3 4 <7){^^H 5 0 0 0 »T-*> 6 0 

[ 0 2 2 1 I HI 2 7 —IS 3 4 [C7jk-f£ 9 [C N y/U-^ — & 
A»Ht^tttt*B»oJB»)trttWJxi (ffiR) jWBiSSn 
r*5 9 > »«i-6tttt«B»twWicRIB^K»tfen-CV^ 

[0 2 2 2] H35it ^^mmf^m^a 7coy/U-v~ 
[0 2 2 3] HI 3 5^0'i3 6lC7Fi"J: 9 ic, y/u^- 
[0 2 2 4] [S I MS«Cj;S»S*rfil<^aift»*^» 
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(13 8 13:, NttlC^ 3cJ»«mi<30*ffi a 8 |C*5 

fi£7c*<o»£##ii % (S IMS) 

o 2 *£*'*y*»u:ffl^T, »5c*S ( 63 C 
u~) &t/y/U^^^A5c* ( 73 Ge") <7)i£jg£, ffR 

[0 2 2 5] 0 3 3 8*^^P>^^<fc 9 ft 

(Cu) #te»LT:fc*K y/U"^-^AWK^ffi|CiS 
^<lcoixT*«f*:/S»r-*>5» (Cu) W>LtV^ 

[0 2 2 6] «±*>*9l^ y/U-^-^A^^tCIl, 

60 'dot, jftafriSf^T-tty^^A^RjCL^ir^o 
£ A<DP£jK • JfttBd*'>/jr< , ttoTy/^=.^Ap|Bta> 

bfi]^t^>6W(i^gti-6 J: 9^^JttS (2SR) 

[0 2 2 7] J^_b^<t9iC. temcftffiZtlt-YJl'^- 
[0 2 2 8] (3IK5) 

0^18 Mm) ^ffll\ RF^y^'Jy^ftlciD 

>^ y V^tT^^f^li^ Xs<*y?#X (At) 10 
0 s c c m, StSraS : ^ifi «a!R<C L) . SJ^ffi^ : 
0. lPa (1. 0X10- 3 Torr). ^m^m,f) : 

2 0 ov/(n&ftk Ltz 0 isv^^mmn. *<r>w-wm 

2 nmkKZZX'i&mZlttZo 

[0 2 2 91 }#W:v'!j=rySl|:oV>T, 7"^>-^ 
KMfr&ftoizk 4 8 0 cm- , i£(#c7)t--^(i^ 

msnfcjiv 5 20 cm-'iSffwe-^iiftiBStL^ 

50 !)3>iRT'fcS:i^5o 
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[0 2 3 0] C^IMIKi/IJ 3>»*^MLfc««a 
fS^2cmX2cm^l$i:9) t )a}U t^a9^ff 

¥KJHMSS flfc*+it*a5fl£RM£BD e k t a t 3 S 
T (0*JC3gft«tt») *:/flV\ ffl;£SS«£2. 0 mm 
raSLtiULfco *iftSRaliO. 18 8/imT' 

[0 2 3 1] (tia 1 OcOffK) £tf-C*>6Jll**fc 

4rJflV\ ~>y 3yiMOf^i:fl2 m m^-r&Etfttt. /o 

±ie*^ i ^isa i traisafr-oy 3>sm8£B« 

[0 2 3 2] t#bn/z^>y ny»K|CO^T, 7 ^ 
ytftft&Vtitit Z. 4 8 0 cm-'iES^tr-* 
5 2 0 c m^iafS^f— ^<7)jSi^fiia3$ix^, 'i£o 

[0 2 3 3 ] Ufctt««b 3 0>«M»] S«"C*>**«* 
(hit, ±IB^»llc*5i/^Tfflv^fcEEi£IHJS«rffli\ « 20 
ia 9 WtKU:, RF^^Uy^CJ:^^ 

[0 2 3 4] efcui, f»e,4xfc#JHt->y 
U 6 5 0t, l^(D7--/^I5:»Lf; c T— — 

o^<bC*>, 480 cm-«iSff(7)f-^^L, 5 2 
Ocm-^l^tf-^^lil^t lot, 

testis £*xfc 0 

[0 2 3 5 ] Z<DE.}£mm±lcMf&£frtz&1&Mi~>}) = 30 
V»fflf«rfflV>-C, Jhfem&a 9<kl*]8!l£LT««b 3$: 

®&£Raf30. 0 3 7 m-C*>9 , mtfc\hTX<nYtim 
MSI* 1 4fi mt'foofCo 
[0 2 3 6] [*«C«»tt<OiB)3t] ±1B-C»6ttfc«« 
a 9 , mffia 1 0&U<«tIb 3£{1Mflffi£ LTffit\ M 
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* [0 2 3 7] ±fe<7>£-f*^-t:A'£r. 2 5tCT, 0. 5 

6 (Ctf-To 
[0 2 3 8] 
[^6] 





lia 9 


%@alO 


«&b3 






wmm 






2 ii m 


2 m m 


2 v m 








6 5 ox:. 


v U ^ >SJSIe>*£fl& 










1 
B 


(mAh/g) 


3 9 8 0 


4 0 2 0 


1 9 18 


(%) 


10 0 


9 6 


8 3 


5 

-< 
? 


(mAh/g) 


3 9 9 0 


4 0 2 0 


7 3 1 


(%) 


1 0 0 


1 0 0 


7 5 



[0 2 3 9] &6^7jk-r&%:frbWbti*tJ:£ 

0H, #*SA->y 3V*«f«:*«fi&»Jti: L^Jt«*« 

[0 2 4 0] (31*6) 
< 3l*£#J 1 - 7 RVtt&W 1 - 2 > 

i^^y/H -4^ffl^Ac 0 *^>-^/Htt, mtlb3{C^o 

— co#ioo. #400, #ioootiiirftifb 

[0 2 4 1 ] 
[^7] 



•y->^;UNo. | 1 


2 


3 


4 


fi^SH^ Urn) 


1 8 


1 8 


1 8 


1 8 


R a ( m) 


0.037 


0. 1 


0. 1 8 


1 



[0242] ±u<nmm£m&t lt^\ *8-« i 



50 -y:, ^n^^]2 0 0W > T ;u=r^^/^^/£0 . 0 
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6 PaT-1 0 mm^M-fZ~t^£ 0ffofc o 

[0 2 4 3] C^m^f±^$I>£) H«i#J 1 - 7 ^CKit 



56 



[0 2 4 4] 

[fes] 





mm i 




HJfe0<j3 




S tg 




*y7*2 












0. 1 


0. 18 


1 


0.18 






18 m 


18^/m 


IStim 


lSvm 






2/i m 


2//m 


2/im 


2m m 






X'<y^ 


X>*-y* 


X/<v* 


X'<y 9 




^#x 












A r oftfi 


lOOsccm 


lOOsccm 


lOOsccm 


lOOsccm 






99. 999* 


99. 999* 


99. 999* 


99. 999* 
SiiWSB 






0. lOPa 


0. lOPa 


0. lOPa 


0. lOPa 




X'< y ^S^J 


2001 


200T 


2001 


2001 






20T! 


20^ 


20T: 


200 °C 






WO 


W0 


W0 


WO 




y^>^~j y B#Tal 




2Bffa1 


2B#Pb1 


26^ 










fr 1 


'A U 
















^T^SOcnf 1 


wo 


WO 


WO 


WO 




5 v >520cnT l 






ttL 


ttL 
















&m§ff(mAh/g) 


3980 


3978 


3975 


3980 






100 


100 


100 


100 




St®g«(mAh/g) 


3990 


3981 


3980 


3990 






100 


100 


100 


100 


20+M^Ui 


^Sa(mAh/g) 


3990 


3980 


3981 


3990 






100 


100 


100 


100 



[0 2 4 5] 



40 [£*9] 
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57 58 





■POstTy 5 


t-f-r *>r- nCrl n 

WmW 6 


^ffiCT 7 






Y/7*3 




*y7*3 






0. 18 


0. 18 


0. 18 






18 tun 


18 n m 


18 /*m 






2/im 


2li m 


2 ^ m 
















T)Vzf> 




7;i^> 




A r fiftfi 


lOOscca 


lOOscai 


lOOscca 






99. 999X 
SiitMSH 


99. 999X 


99. 999% 
S14USA 






0. lOPa 


1. OPa 


lOPa 






2001 


2001 


2001 






50X? 


20X: 


20"C ; 






SO 


SO 


SO 






2»*B8 


L 5B$f B 1 


2. 5B#f H 1 






fit 


ttL 


ttt 














v -7 >480caT 1 


SO 


WO 


SO 




5 -7 >520cm" 1 




















&mSffi(mAh/g) 




ococ 
OOOD 


2500 






100 


100 


100 


51M?;U@ 


3S*m§ffi(mAh/g) 


4060 


3592 


2505 






100 


100 


100 




ScmSfi(mAh/g) 


4060 


3590 


2505 






100 


100 


100 



[0 2 4 6] 
[*10l 
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59 













f//*3 






tiffl^Ra 


0 IK 

v. 10 


fl n^7 

U. UO I 






18//m 


18^m 




























A r tfcfi 


lOOscca 


lOOscca 






99. 999X 


99. 999X 






u. iura 


U. lOra 






onnw 


2001 








<s0T> 








'A L 








2B#fn] 






vr 1 

.'A 0 


650 °C 








1 &f?A 






'J. L/ ! 


fr 1 
7 A U 




■7 "7 > 5 20cm" 1 


WO 


WO 




fa BO at . 


3^ teas 








1250 


1978 






81 


83 


5-tf-^^g 


HfcmS«GiAh/g) 


900 


731 






75 


75 


20tM-?;l/g 


tMB§*CiiAh/g> 


700 


350 






69 


59 



[0 2 4 7] ms-m 1 0\Z7F-i-&%zt>*bWt>Wj:& O 

[0 2 4 8] (n« 7 ) m#P$i?s im* 1 s nm^ mm 

fe£ Ra=0. 18 8 n rru ^P^PflPH S = 6 fx m) ^± 
/*y*1f* (Ar) fit* : 1 0 0 s c cm, : 

(*nj»ftu) , : 0. iPa, mrnfcm, 

t) : 2 O OWi: Lfc 0 

[0 2 4 9] WJbtbTtv'y =i^»l«lCOV^-C, 
ytftVr&ftotzt^^, 48 0 cm- , ifi«(Oe , -^liS 
USixfcjft*. 5 2 0 c m-'ififlF^tr— $*lfta> 




(31) 002-83594 

<J0 

[0 2 5 0] t#<b*LJtmga 1 1 ±12^1 £ 

|Sl«lwLTa«lA 1 l&ff«U ±I£H»1 ilSJBScO* 
9A,&ftX\ ^'RR^tt^, 3 0 

i"o fc*5* ii llcil, m^iiA i&^m^A3co^l:l» 

[0 2 5 1 ] 
/0 [111] 



« ft 


3 OU^/bgcr^Mtif^ 


A 1 


9 1 % 


A 3 


9 7% 


A 1 1 


9 1% 



[0 2 5 2 ] 111 \^1r&WzfrhW bfrte X 0 R 

[0253] mm* 1 1 ^->y ^vaHg^jg^a^^ 

^it'ISLto *tt««r<OttJS<D*« a 1 ICO 

2 0 0 0»-C*?»J , 0 4 OcOj^i^d 1 0 0 0 0 f&T'&> 
5 0 ft^> Ih^^/Milll 2RO?113 0O-^>'y/ui:^l^ 

[0 2 5 4] El 3 9&Tjqg]4 0^C^oV^T. ^^6V^S 

H3 OiC^-T^ 9t-. m/ft^fScO^® 

[0 2 5 5 1 B41I1 m^la 1 KOv/y =" >-^flIcOi 

m^^-r^mm^mum^n (-nkm^m x$><o, 

ft*iiiooo»t'*)5, 0 4 1 (c^-TJ: v-y n 

i39 At^ia 4 0 Id^i" <t 9 IC V Sl?Si®cOdi 

[0 2 5 6] H 4 2 ti, ±ia*tt*f«^ 30t>fM^ 
f£tom?&A 1 1 ^b»«5ttlLtSffia 1 1 CDv"J zi^^ 
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[0 2 5 7] m 4 2 U^i-J: 9 C is x ) =■ I'fflKUtt* 

(Bern) laot, is» 3>»B!j)«tttt(c»(t*nTir^ 

£coic*fU IS 4 2l:/Tt->!/ ^>-SfigT'fi. 

[0 2 5 8] mttl A 1 1 ii, fgffil A 3 <t |5J«a>ft#/«eS 
ii^$^^Ltt^o tot, |4 2|:^ti:3l:, 

[0 2 5 9] (H»8) SKli:^lt«lfia 1 £f£8! * 



/0 



(Jl^ 18/im) <D±lC*fr-t'*LlRff#J 2 Ai mCO©SS 

!£1 7mm<fc&6i 9lCjT*>&#, ffi«E«fS±[Cjgj« L 

file 3 t Lfz 0 1 Rt^mi^c 3 ^IBllSfccO&HS* 

1 «C*>li*ttffia 2 £1^1.14 0 0tT3W B »I 

[0 2 6 0] ±IS<nm&c 1 - c 4£ftH£ LT/fU>6 

7^v»*»»i-*s»t6tr-^3S«jt (4 

8 0 cm-'/S 2 0 cm"') , ^t>'^ H B 9 ^^S^ L. 
^^^^1 2(C^Lf- 0 

[0 2 6 1 ] 

[*1 2] 





5 o-r-(?j\,me> 




( 4 8 0 cm"' ^ 
1 5 2 0 cm" 1 J 




c 1 


9 0% 


4% 


0. 1 


1 nm 


C 2 


8 5% 


0.01% 


0. 1 


lnra 


C 3 


9 1% 


4% 


0. 1 


1 nm 


C A 


8 7% 


0.0 1% 


0. 1 


1 nm 



[0 2 6 2] ^1 2[c^-t%*&frbWb/)^J:£ 9C « 

[0 2 6 3] 14 3&U<IE14 4li, tic 1 lC*5lt£>«0 

BT'fc n , 12 4 3 lift* 5 0 75-{g-C*£> 0 , HI 4 4 (ifg* 
l 0 07J{&T-&£ o -ttu-ftuco^Ktcfcv^-c, T^li^ 

[0 2 6 4] IE] 4 3^.^123 4 4(CfcV^t; T*r<^£V^ 40 

£ n r<7>'8M> m 3 0 n m~ 1 0 0 n miJS) li, jfiS 
(7)^ t > V = > <t fi-mcgr < Lfc^ScO-^T'*5 
^i:%i6^ 0 zoffi^Jlicfc^Tti, > y =3 >- (S 
i) <fc« (Cu) <hr^^^bLT^6<t%^Lb^6o £ 
fc. @4 3&UMH4 4U7r:^tL6i 9lC C^il'&gi: 
JB*>tL«»»i«lfB4:Wj|LBSf*iE(ctt, tt^«cbffl»^ 
««stt. ^<niSL*ftm&x-te s m (cu) (75v-!;=»> 
(s i) ^<n&mc£%wdh&*<»ftmz&\,*xm£>b so 



[0 2 6 5 ] «*lia5jai$*-j6jlC*>JtS«fi£7C» 
^^WMffl^T, ^7C^ ( 63 Cu*) Si^tK^tc^ (' 

h + ) <nSkgk&mj£\*tLo ni4 5ii, t&&n<r>m&Jjft 

^ (f/m) ^Lt*J^ KtttiJS-T-ftS (H/c 
m 3 ) ^^LTV^6o 
[0 2 6 6].B4 5(C7^-TJ: 9!-. ^^^l-^V>T(i, 

(Cu) <^&S^tffiDLT^6 0 wwT\ *>y=i^»|R 

m 3 ) «±^*ix-CV^Jf ^rffi^iBir-rsi:. gH^l. 

[0 2 6 7] «WMfi±^MJ*n 2 // mcO^ B e a 

7zm<r>$km&m7£i,tz 0 m4 6ti, rco^^^^urv> 
a 0 14 6ic^i-«t m«'c 3jc*5v^rwt, ^ 

^?»IBt<o*ffi(c^oV^-cgElcffl (Cu) oJSR^aBS^i 0 
»|/cm 3 Wt/iott5^ (Cu) ^->'J3> 
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o-c^^;^w)/H 0 £tz, ^comS c 3 ^m^^tiM 
?&C3li^»^^m-^^ */HM**^LT*5'K *>y 

[0 2 6 8] 134 6^f>Wb^J: > 

"J = ^»«M>u:*5it**l (Cu) <7>»»iM*ttK3Efc; 

[0 2 6 9] Jt^JiOj: fifSiv^y n>SW!i^»ffi 
fistic: <fc*K 

t±^iS#>bn, 3te*k«ic«t o ->y =« >»«^35iiRfig l 
rt, *>y =^WK^ft«*r**>-5fHS^p>*iKi--5w 

[0 2 7 0] (US* A) ^I^yf^AiMliC 

[0 2 7 1 ] CAffi<7)f£«) mAl^^Si: LTtt. 
1 2 m m, 18Mm, 3 5 m 7 0 /i m<0 4 

|gSf*:<7>3l3I3£g (N/mm) f4. (m®(^»^<O^T® 
«^ "J <7>3l3lSi>£ : N/mm 2 ) X (ftttfraff* : m 

m) izxvifcftz-ttfT'ZZo ttts. fficnmmm^*) 

C7)§|$g&£l4, 2 12. 7N/mm 2 (2 1. 7kg f 
/mm 2 , t&n2)&&m'r-?y*y?} %B&&£1± 

[ o 2 7 2 ] ±m(nm.mmm<»±^, -ttt-ejxA r #n 

^T'ORF7/<7^ U v^&lcj; 0 *>y =^JHBS:» 

>\ S^^m^J : 3 5 0W N A r #*aEfi : 1 0 0 s c 
c m % ^-\^'<—ftEE.t) : 0 . 1 P a % : 

[0273] ±is<o»Bi»ric*ft=-e»j«Ly5:->y =*>w 
-p^ic. ->y 3^*Bt«r*rii-t-*«»iHfst#ic, *>y 



4#fP! 2002-83594 

>tj ^>>mm<nfgK£&&&*itvm7£-rz>z tux u 

K $ 6 r <t \z X *) fz Q 

[0 2 7 4] v-y ^ >»K|± % ^?g±c0 2. 5cmX 

2. 5 cm<r>mmc. -?x?&m\<*xm7£&)\ci&f&L 
it, *>y =>»jR^^Six-cv>/j!U^fSw±icftffi^ 

[0 2 7 5] [jEfficof^SJ] H»lc0jES<7)(^R-C»b 

u:i4, LiCoO2»*9 0iM N R^ttiLr 

fo y K>-*Sffitc?S^L, iEffi^»J^7 y-<h Lfc. 
T'fc67/l/; - r> Afg (jf:^ 18/im) <7) 2 c m x 2 c 

Lfc 0 y — LTI4, IEffimfl:^15. 7 

5mAh^45J:9i:P!6Lt. lEffifittWf &»*T L 

[0 2 7 6] C«»fftOf^K) 

h^^ftfflS^Sflt^, L i PF 

[0 2 7 7] [«*c0fl£«] HI 4 7 (±, IWLt'Jf^ 

rvj^-fc&m&^irmmmxmx'frZo m4 8{c^-r 

co±^ttftSfl&»K^ LT<^v-y ^>^Sf3 2^K«tb 
ttT*5 0 . iE^mm^ 3 3 (D±|CttjES?SttKli 34^ 

is:tte>nrv>5o ">y ^ v»b^3 2 <hiE^f§^e^3 4 

TV^5o ^|£(*:4 OrtJcii, Jiia<7>«»i«3 6^SA$ 

9, #tn^54 0 a a*fl£l*£;ft,-C^6o mtimm*3 1 {C 
^^f^ftbtLfc^tl^y 3 7 14, rc7)MP^54 0 a £ii 

^^asuBE*) austtxv^^o /^4b\ Ei4 stcia^stL/^ 

^0 IES*m^3 3{C^^Mlt<bttfciES^y 3 8 

|S]«jritP«4 0 a ^rii^^fflJcfi^ttiSnT^ 

[0 2 7 8 ] ±IS<7)J:9(CLT 
f^KL^y.^^ix-^mftfeico^T. 3£j»«^>r ^/UK 
^^rtTo^Co a5*fc«<7)*{*l4, SS«ffi9 mAT*7C^:^ 

-C«C«»Jt«BE2. 7 5Vt^6^t'«tSL, 1 
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-1. 1C-2, WiC-3) fts«U ffl^Lfc. *s 
[0 2 7 9] i4 9C^tJ:9i:, ^ScO^cOiSl/MC 

[0 2 8 01 IC, lOt^^Ki 

"1 El 5 2&oqH5 3 H *>^y»ieMtTI/^ 
^^«iIlffitOtfeffi^7rrLrv^ 0 4*5, H5 0-H15 3 

tcioi^r, ri2j. ri8j. r3 5j.>Ro ; r7 

[0 2 8 1 ] IS 5 2&uqH5 3a>bW<E>a*4J: 9C, ?t : 



66 



10 



iV f ^ 3 5 m m^t^ 7 0 /z m^g l ^:lll(wio 

[0 2 8 2 ] 

[0 2 8 3 ] 
[f 13] 



«*Of* (jib) 


1 2 


1 8 


3 5 


7 0 


nmtt^isi&jg 

(N/mm) 


2. 5 5 2 


3.828 


7. 4 4 3 


14. 8 8 6 




0.2 8 


0. 1 9 


0. 1 0 


0.049 




X 


O 


© 





[0 2 8 4] *«f£<7>3l* 
tt5Lh^ / >4<4^ 7. 4 4 N/mriUaJbl£46 

is»=^nm<nm&/mn t »<n&7*<F>\£tfo. 19 

EATK4 6 <t ftanc««u:*£-r * L*>a*'>4 < 4 , 
0. 1 0»Ti:4 5i: L*3d«ti£ A/^bti4< 46 

46 <t, ffi»lt«H!l<nKiB.itt*HcJ:5JC*^, *3*str 

[0 2 8 5] (21* B) «ffi««j*:-C*>6««» 

[0 2 8 6] [A«0>fN» *US**f*iLTrt:. Jit^ 
fco Sfc, *«ftW3l!KSU£ (N/mm) fc, lift At 

[0287] ±iEoia;»fflf6wjLtc, n&Atmm<nm 

>»Hl<7>Jf:^ <t Ltli, 0. 9 jti nu 1. 8 /t m, 

3. 6 u m<r>zmm<F>h<n$:Ws$L\^tL 0 is V >-WM<T> 

[0 2 8 8] [Sffe^f^K] ll*Ai:|5]«UL-C, IE& 

[0 2 8 9] (3S»«*-f ^yUKK) ±IS^J: 



/u@ £T-<^&m#*£*#>fc 0 4*5, > y v»s^co 

15^<D*46ftffi«:fflv^7t«-Sft(-oi^r, 
v:7Vu*:3afP«U MJSLfc. ^^5 4(^t. 
(H54lCiott6 1*0. 9/xmJ , 1*1. 8/imJ , 
T3. 6/imJ H tW'>!)^»i^^TL 
J0 T*5»K #-^-< ^/H^*jtt6 3te»C««l*tt. i*->-7*/U3 

[0 2 9 0] [U5 4/l><b^b*^4J: 9(C X ->ynyfl 

[0 2 9 1 ] 51^ l o-9~<< ^uffitltli i"4t^ 

*«*«ll5Lfc. 05 511 ftSKffico^ffi, i"4h>*> 
v-y =i^WBI&-^ritL-CV^4v^flSa^ll8«r^Lrv>6o 

4*>\ i^ssic^t, ro. 9j , ri. sj , 

T3. 6J H Wftl^y ^V»I^$:^Lt^ 
6„ 

[0 2 9 2 ] B5 5^<b^6ri*4J: -)tc, **klERlS« 
iCfcl^T, ii:^3. 6 // m^v^y 3>iiH^MLfci; 

1. 8 nm<ni/D 3V»Bt«:»rtU3tm«[C*5V^-Ctt, 

S:»ritUfc«»c*5V^Ttt, lit A/^L^^m^^ixT 
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[0 2 9 3] * 





0. 9 


1. 8 


3. 6 


mmfrnm* cum) 


1 8 


1 8 


1 8 




0. 0 5 0 0 


0. 10 0 0 


0. 2 0 0 0 


(N/mm) 


3.828 


3.828 


3.828 


*> U ^ >»JR0i^ l // m 
(N/mm) 


4. 2 5 3 


2. 12 7 


1 . 0 6 3 






O 


X 



[0294] n%kA(nmi 3\z7fk-r^^tm * [0295] 

it, is!) pl m*>3f9C0*tt*<O§l5S5*JS<n«S [115] 





3. A 


0. 9 


3. 4 


1. 8 


3. 4 


3. 6 


3. 4 




70 


18 


35 


18 


1 8 


18 


12 




0. 04 8 6 


0. 0500 


0. 097 1 


a 1000 


a 1889 


0. 2000 


a 2833 


(N/mm) 


14. 886 


3. 8 28 


7. 44 3 


3. 828 


3. 828 


3. 8 28 


2. 55 2 


-> •; 3 >a^te>SL^ 1 ^ m 
(N/nm) 


4. 3 78 


4. 2 53 


2. 189 


2. 127 


1. 126 


1. 0 63 


0. 75 1 


5? ffi 






© ! 0 


O 




X 
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[0296] *i 5t>-cbwt>i>*t£j: is» =i>mm 

1 u mfrt- *) COMMi^C05\m^^ 1 . 12 N/mmJ^ 

8N/mmJEJLhlCfc£>£. £ blC3g£i"5 L:fc>J&*'>ft < 
* ti > ti i: A/^ L*>ASB#> fctufc < 4 <5 C <t ds^»5, 
£Ac, 15 3tC7r:i- T3 5j £ [H 5 5 (C^t" To. -9j 

*>5ri«, I§l5 5U7n-r To. 9j cnjjfr Lt>tf'ptj:< 

fc^co#^m*^§I^^JS/»U. 2 5 N/mmW±C 

So 

[0 2 9 7] liai^iCLT, > iJ 3 ^WffltCOJ?^/ 
^^(^coj^^^it^a^^i^^Si, ^ CO it 7)^ 0 . 19 
&TX**>Zk&m\z&±'tZ L#?^>4< /i^ 0. 0 
9 8J^T(C^6<b£<btC'>^<4^ 0. 0 5WTIC4 

[0 2 9 8 ] SteR*JKOff^i ^ m 



[0 2 9 9 ] WT, *5BW<0»5<0«aictt5*ll6««: 
(HJfeflRjA) 

c^s^f^sa) 156 Rxsm 5 8 icT^-r x o k^m 2 0 

SrfERLfc. 115 6{i?®if^)^ m.5 8 ttWffilU 

!5 8(OTtJ:?l;, m^HlfI2 l co— ^(Dd0 2 
1 a 0>±l£tMMi->y ^>II2 2 a 4:»/SU ftE^ftO 
E21 b<7)±^»^fi«>y =iyi!2 2 b«r»j£L*:. 
[0 3 0 0] 2 1 14, BEttfff&'fr*tttt*tltt - 

ffiffcLfcSfi-CfcSo t^S2 lO^#^[j:2 0mm 
X 3.0mmt*$)^ »tSfi'>!J ^||2 2 a^2 2 
b&Jfcj£L£:iKSc<n;*:t5l4 2 OmmX 2 OmmVh 
5o l«fi?l2 1(7)^lil8Mmt'fci9, »« B V>!J 
^>j$flg2 2 a&U<2 2 b ^HC^J4-tix-fnW 5 u mX' 
£>£ e «»«H?S2 ic0ft®2 1 a&0<2 1 bcO^®&£ 
Raf40. 2 0 MmT-fc^, ^aOJM(7)5piSmiHSI4 1 
0 m mT*fc6o 

[0 3 0 1 ] a&fiv-y n^»gi2 2 a*&l*2 2 b 14, 
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is (S i HO tf*&m*<\ *Y VTJfxt LTiS 

(h 2 ) if*&m^tz„ nmtef&Zzmz* s i H4it : 

1 0 s c c H2 •tt^ffiik : 2 0 0 s c c m x 2S&ig. 

18 0T\ J£*£0E7}4 0 P a % mmfc^f) : 5 5 5 

[0 3 0 2] 15 6&LF15 8[Z^-t£ 9 {C. ^ 0 B B *> 
U = >9MI2 2 aM2 2 bT^/S^ih/CWj^SASSi 
S2 1 CO^® 2 1a C0^i^±U. - -y <7" /U^JcO ^7*2 3 

[0 3 0 3] (lE^^g!) 15 7 \C7fk-T «fc 9 ^IEH 2 

^ - ^7 ju^i 2 6 cO_h^, L i Co02Ei^J^7U- 
^M^Lf-ft^U IE^f§^W^2 7 a&tf2 7 b£ 
fttfiZLfZo TJl^x --7 J*fe2 6 t LXit. ^^20m 
mX6 0mmW^^ffl^t lEfefefaWM 2 7 a St/ 

2 7biOM®i(±, ttfix2 0mmX2 0mmH 

[0 3 0 4] mmWMt LT, L 12CO3MC0CO 
a^rflH^T. Li :Co CDJjfC^Jt^ 1 : 1 tt£Z>& 0\C 
#fiLrfLI*"er^L, ^n^-iE^l 7mm^)MT'y 
U^OEEfiJc^Lfc^. £M*lC:te^T8 0 0°CT'2 4 
B#F^fi£U LiCo0 2 ^M^t#/:o ^;Jx£fU£ 
T'^^lT-^2 0 m m^/^6^T'^L/-- 0 

[0 3 0 5] t#tbn/cL i C 0O2W9 Olt^ & 

[0 3 0 6] Cm^^f^i^] h <t 

h ^WffclS^^t^ L i P F 

[0 3 0 7] [««l<Z>fls») 15 9(i, f^HLtlif^ 
A— ^m^^i-spElT-*)*. 16 0(1, H159^A 

±IEC0Afii2 o;RU'jE«2 '5^EIt6r tlCtO. ^ 
ftTWa^ftTktbT^S. EM«lSi2 7aM2 7 

ftS2 0WA^ntl^ o Atil2 0<7>SM£&'>y 
»«2 2ali % — * — 2 9 a LTiEtlf§^K 

|27a tatfaLT**^ a*SS">U ^>Wm2 2 b 
Ji, ^ - 2 9 b L t lEM^Il 2 7 b i: 

*tf*lL-C^* 0 r.coJ: 9<fttlBr% S»3 0rt(ciEffi2 
5RO^Ai2 0«:fflALtft, 1 0 5 tt' 2 

Lfcf*. 15 9tC7TH-£tPgfl3 1 "CttP U y*^«y*A- 
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[0 3 0 8] OtftWa) 

Cftffi<nflp«) S£?f8?S2 1 CO-7JCO® 2 1 a±{C0O^ 

asa-vy ^>mm2 2 a^Mt^^n ±b** * 

[0 3 0 9] [jEffi<7>f£R) I5 7l;?pt7/^-^ 
fg 2 6 <7)JL(C. jE&f£#>fCii <b L TIE&?§#>fCJi 2 7a 
±fSHiS0>JA<njEfficof^iat[B] 
mcLXlEmZftMLtZo 

[0310] imm^m) ±.^nmmAk\5\m^ je 

10 m2 5<:jEa&ttira 2 7 a ^«ii5i:5i:2o|; 
W9*lf. ^<7)f B llcAti2 0£ff ALfco ^ B e B y!i^ 
>-j$Bg2 2 a <fc]EffiSft«!2 7 a a>RS](Ctt:-fc'^- * 
-29a^U aUSfi^y 3>M2 2 b^^itbtl 

i/-^-29b^L, ^rOftil(i±l5llte^JA<l:fBl^lc 
It y ^*^-&«fa£fE« Lfc 0 
[0311] (**fctt1f>r */u|*g0 ±IE<7>3I*«AS. 

tWeSO. 2mA/cm 2 t'4. 2Vit'*SLfc 
2. 7 5VifML, Z.tL&lV-<< f/Wfcl&n. 

«ftAS2 5mAht'*>l JtRCTaOlErtl^ i 2mAh 
Xh-ofZo 

[0312] &%z*$t 1 6 lC7^i" 0 

[0313] 

1^16] 





1 5-9->T i7^gCDS*$t^ 


mum a 


9 9 % 




9 1% 



[03i4]$i e\z^i-mMkfriDWbfrte&o\^ m 
[0315] (nmrns) *&w\cv£o y^^^-^ig 

Si,!: It, lEti&t^ftfea*! 6 1 ic^-fi y ^7 

« it <b ft 6 <t 7 I- m * £ £ tctz V 7 V ^ - ft m M& ft 

[0 3 16] C^^cOf^W] *JtWA-Cffl^fcPfBfrft 

[0 3 17] [jEttOf^H] WB«f»JA4ra»CL-C»b 
50 tvfcL i Co0 2 ©^8 5tM, *«Wt LT<7)Ait 
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l Ofifcfflk &mmt LT<r># Vzr Yv-7^ir 
n^^uvs figgfl^tf 5 fil:%c7) N - > fvU fay 

&\ r^.^2 0 /i mcor/u^nr>^^(Or5j@co±{^^^i L 
£:«*£« U |S|ffi±UjEffi««»RJi^Jg/S$ntiEffi^ 

[031 8 ] [«Mieofts«] J^±co J: 3 lc LTSfctt 

Pf®±(ciEgfg^gg$rffML3tjES4 2 <t£, ID 
6il:^t t-)i: 4 ir/<u— * 4 3 ^^L«SCHi /0 

*iS»U(±Affi^^4 1 atf&ftbtlXte*). jEt^4 2 
60_b^gfiic|iiEffi^y4 2 a*$Rlte>*l-Ct'<5. Affi 

[0 3 19] _bS5co** y ^UfSJI Lfc««W£, @ 
*«fM 4<30F*jgffl;:ffi ALtl *M£fM 4 rtKSASiK 
a 4 CO^SPlCffi6 J: 9 LT, #tP L 20 

[0 3 2 0] 4Jb\ ^£§{£4 4 I^CW^t^t L * 



CO 4 : 6Zg£i£$&(C. L i PFe^l W!i7h^il 
[0 3 2 1 ] (tfc«Wb) ^i^Mfi^Ltffl^ 

L, Atl^J^T V — t Lfc 0 IH^, H^l 8 /xmco 

[0 3 2 2] J^±C0 J: 9 IZ LX'&btltlfLfc&m^^Sl 
*Mi, ±IEH«u0ijB<tf5]^(^LT[il6 1&0<[I]6 2(OT 

|j]MlM^15 0mAh/gil, Hft^jBT-ffll^ 
^fti»fO^«lti^3 200mAh/g<t 

0 mAh/g <t Ltt^o 
[0 3 2 3] 
[*1 7] 





(mAh) 


(V) 


(Wh/ I ) 


(Wh/kg) 




6 9 0 


3. 5 


3 0 9 


2 0 L 




5 9 0 


3. 7 


2 7 9 


1 5 6 



[0 3 2 4] &i 7 Ic^i-J: 9 (c, **W^«-> LJ^0 

[0 3 2 5] (H^^iC) B6 3U^-Tzi^>g[cO!;^ 
®_t(C. Wn»gf B ->y 3>»H5 2 a 2 b 

<t LTIt 3l*6^JB(cffli>/^pj®^fi[®ft:$ttfclSA?ffl 

[0 3 2 6] jEttli, U*»ttU*lf bttfcjE«*«flc 
5 4 t^rtttJU > IE&?£#J®Jf 55a^I/55b £5xtf 6 

= ^AJI^^bntV^o iEffifi&ttKB 5 5 a 

M55bt, *!*WB[C*5ltSjE«e*«JitlS]««C 

[0 3 2 7] M6 3\Z7Tk-t£ 9 U*JBttlC«r»;ft*t" 
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2 5.5 
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fz„ 7 2 li y - Klci Oftife 7 4 l^t^lc^ * 



10 [0 3 4 6] (ttt6« f ) H&<!: LT\ ^7;^ h £ 
lEHtSW F £ (s]«|c LTWJf * A ~ £fts« L 

[o 3 4 7] njtt«F&tftt«w f (Dfoigmm. vmtk 

[0 3 4 8] 
1*21] 





(mAh) 


(V) 


(Wh/ 1 ) 


(Wh/kg) 


I&J66&IF 


7 0 0 


3. 5 


3 0 9 


1 8 1 




6 0 0 


3. 7 


2 8 0 


13 9 



[0 3 4 9] ft 2 \ fr^Wbfi*t££'')\Z^ 
'J ^^^-«fc®Mlffl^^^tS<i: L-Cffl^^^fe^lFco 

[0 3 5 0] 

[3g^CO#jJf|] *5S^60»i <7)^fl5^t^&^*2co^S5 
[0 3 5 1 ] *«^(7)»3(7)»flg(cJ:tLtt\ - 5fc^cm^fi 

[0 3 5 2] *&W<n&4<nmmc£tLti, Itl^^i 

[0 3 5 3 ] ^^cT^SO^SlC^tf. yf^r 



[HI] ^^(OlIjSfisnctJV^TfPULfcLI^^Ar* 

[d!2] ^n(ctt)-XlKM^*«^%tt*in^lB 
«r^-r**fi*^*«*« (»*2 0 0 0») o 
30 [i3] *!6^(c^9-lllfiW^«ffi^«c*«I<0««g 
^^t^SflT-iMll (»*5 0 0 0flBP) o 

[HI 4] *«^(-tt5--3l*«^«ffio*a[«}*^ffi 

^/Tt^SfiT-iMii (ft^sooft) „ 
£^-r3fe*§sm^s»a¥*e (»*2 500ft) . 

[0 6] «Wtc«9-*IS«|W«ttWS/y 
0 0 0 0) o 

[0 7] *«W(c«9-*ll£«^«SW->y =«^»KSr 
0 0 0ft). 

[18] ^^tC^9-H*^J<7>®fiiC7>'>!; a^JMtfc 
(«* 1 0 0 0 ft) Q 

[0 9] *S5W^«9--*K«0«tt^)->y 
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114 7] *&w<Dm<nnmmz&^xife&LtzVTi? 
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